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EXECUTIVE SUMMARY

This report presents the results of, and recommendations based on, a remedial investigation (RI)
conducted at five Inland Area sites at the Naval Weapons Station (NWS) Concord, California. The five

sites include the following:

. Site 13 - Burn Area

. Site 17 - Building IA-24

. Site 22 - Building 7SH5

. Site 24A - Pistol Firing Range
. Site 27 - Building IA-20

The RI (1) characterized soil and groundwater contamination at each site; (2) identified potential
contamination migration pathways and receptors associated with each site; (3) estimated the extent,
nature, and rates of contaminant migration from each site; (4) completed a baseline human health risk
assessment {HHRA) and a screening level qualitative ecological risk assessment (ERA); and (5) gathered

data to support focused feasibility studies (FS).

During the RI, soil and groundwater were sampled from April 1995 to June 1995, and groundwater was
sampled again in September 1995 to evaluate the environmental conditions and to assess the need for

cleanup actions at the sites.

A screening-HHRA was conducted to evaluate the potential risks associated with environmental
contamination at each of the Inland Area Sites. The objective of this assessment was to identify sites,
environmental media, and chemicals of concem (COC) that pose health risks as well as those that pose
little or no threat to human health. A COC is a chemical with a carcinogenic risk greater than | x 10 or
a hazard quotient (HQ) greater than 1. To aid in the interpretation of the risk assessment results,
magnitudes of the estimated carcinogenic risks and noncarcinogenic hazard indices (HI) were discussed
relative to the following goals defined by the U. S. Environmental Protection Agency (EPA) and the

California Environmental Protection Agency:

. A target risk range defined as an incremental lifetime carcinogenic risk to an individual
of between | x 10*and 1 x 10°
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. A HI that does not exceed | for toxic effects other than cancer

In general, the Inland Area sites were classified as RI sites because previously collected data showed the
presence of chemicals in soil or groundwater. As necessary, the information obtained in the RI will be
used in the focused FS process to cvaluate potential remedial technologies and alternatives. The results
of the RI and the HHRA findings for each site, relative to the goals defined above, are summarized

below by site and in Table ES-1. Recommendations are provided for each site.

SITE 13 - BURN AREA

Portions of the Burn Area were used from the late 1940s through 1974 for the destruction of live

ordnance and napalm. The ordnance destruction was conducted in gullies and trenches at the site.

Soil. The following metals were detected in soils collected at the Burn Area at concentrations exceeding
their respective residential EPA Region IX preliminary remediation goals (PRG): aluminum, antimony,
arsenic, barium, beryllium, cadmium, lead, manganese, and nickel. (PRGs are calculated from current
EPA toxicity values with "standard” exposure factors to estimate concentrations in soil and groundwater
that are protective of human health over a lifetime). Comparison of site concentrations to ambient levels
of metals indicated that arsenic concentrations are indigenous to the site. (Ambient levels of metals are
the concentrations that are naturaily occuring in the soil and not the result of site activities.) The
semivolatile organic compound {SVOC) benzo(a)pyrene was detected at concentrations greater than the
PRG in two soil samples. No other COCs were detected in soil samples at concentrations greater than
the PRG values. Total petroleum hydrocarbons quantified as diesel (TPH-D), and TPH quantified as
motor oil {TPH-motor ail), were detected in soil samples at concentrations up to 23 and 1,700 milligrams
per kilogram (mg/kg), respectively. PRGs do not exist for TPH concentrations because they represent a
total concentration of many constituents and not a concentration for an individual chemical. Many of the
petroleum hydrocarbon constituents were analyzed for as volatiie organic compounds (VOC) or as
SVOQCs and compared to their respective PRGs. Samples collected from the drainage ditch at the base of
the site indicate that TPH-motor oil is the only COC being transported off of the site by surface water

flow. TPH-motor oil in soil will eventually biodegrade.

Groundwater. A single concentration of manganese detected in one groundwater sample exceeded its
residential drinking water PRG. All other manganese concentrations detected in groundwater were

below the tap water PRG. Manganese was also detected in an upgradient well and is indigenous in the
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soil. During the second of two groundwater sampling rounds conducted at the site, TPH-D and one
SVOC, 4-methyiphenol, were detected at concentrations less than PRGs. No other organic compounds
were detected in the groundwater, indicating that organic COCs detected in surface soils are not affecting

groundwater beneath the site.
Human Health Risk Assessment

The HHRA at Site 13 (the Burn Area) evaluated the potential carcinogenic risks and noncarcinogenic

hazards associated with COCs in soil and groundwater under industrial worker and residential scenarios.

For the industrial worker, the reasonable maximum exposure (RME) to carcinogenic risks associated
with COCs in surface and subsurface soil are below or within the target risk range and the hazard indices

are less than the threshold value of {. No industrial COCs were identified for Site 13.

For a resident, the total carcinogenic risk associated with simultaneous exposure to subsurface soil and
groundwater is within the target risk range. The residential COCs in soil are beryllium and
benzo(a)pyrene. Benzo(a)pyrene was detected at concentrations comparable to background levels in
urban and rural soils. The total HI associated with residential exposure to COCs in soil and groundwater
exceeds the threshold value of 1 and is attributed to the maximum concentration of manganese detected
in groundwater. All other manganese concentrations detected in groundwater were below the drinking

water PRG.

The RME lead concentrations in soil are below the California-modified residential PRG and the EPA
Region IX industrial PRG. Lead concentrations in groundwater were below the residential drinking
water PRG for lead. However, Site 13 soil analytical results from the RI showed lead present in two
trench locations at concentrations (5,590 mg/kg and 3,090 mg/kg) above the industrial soil PRG. Based
on these results, confirmation samples were collected in February 1996, to confirm the presence and
assess the extent of the previously detected lead concentrations. The confirmation samples showed lead

at concentrations significantly lower than those reported in the RI samples.
Ecological Assessment

Several inorganic chemicals were detected above ambient levels in soils from the Burn Area. Those that

were detected at above ambient levels and in greater than 10 percent of the soil samples included
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beryllium, cadmium, lead, and zinc. Other than comparison to ambient concentrations, no screening
guidelines for soil concentrations are available. Indirect measures of evaluating soil contamination
included (1) comparison of waste extraction test (WET) extractions to chronic ambient water quality
criteria (AWQCY); (2) evaluation of toxicity using Microtox; and (3) evaluation of soil productivity based

on pH and nutrient conditions. Results of these evaluations are summarized below.

Several chemicals detecicd in WET extractions from soil samples exceeded the chronic freshwater
AWQC (copper, lead, mercury, and zinc). However, WET metal concentrations were generally two to
three orders of magnitude less than metal concentrations in bulk soils, indicating that total metals
measured in bulk soil are not bioavailable. Additionally, weak acid metal extractions completed as part
of the comprehensive soil analysis indicated limited availability of both nutritive and potentially toxic
metals, especially in surface soils where incidental ingestion of soil by terrestrial animals is most likely.
Microtox bivassays indicated limited adverse effects at the site. Grassland habitat at the Burn Area is
predominantly non-native and highly disturbed, confounding interpretations of contaminant-refated
stress. Based on soil measures of tilth and productivity, the site contains marginal grassland habitat that

appears undifferentiated from the surrounding acreage.

A secondary assessment of risk posed by chemicals in soils at Site 13 focused on trophic transfer of
contaminants from soil to plant and animal receptors. Results of the food-chain evaluation using
conservative exposure parameters indicated potential risk to coyote and California quail from cadmium
and lead, respectively, based on HQ. These HQs were calculated using maximum concentrations of

chemicals in soil samples; actual exposures in the field is expected to be significantly less.

Based on these quantitative and qualitative screening evaluations, observations of the site during field
surveys, and the land-use options being considered for the site (that is, no change in management
practice), the Burn Area is recommended for no additional remedial action beyond that proposed based

on human health risk assessment.

Recommendations

Napalm residue and napalm related constituents that were detected in one burn trench during the site
investigation (SI) are recommended for removal. After removal of the residue and napalm related

contaminated soils is completed in October 1997, no additional action is recommended at the Burn Area.
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SITE 17 - BUILDING 1A-24

Building IA-24 houses the forklift and forklift battery maintenance facility. Based on interviews with
station personnel, a sump was used at the site for disposal of forklift battery acid waste; however, no
evidence of a disposal sump was found during either the SI conducted in 1992 or this RI. A steam
cleaner, used until 1988 to degrease forklifts and batteries, discharged steam condensate, oil, and grease
through a pipeline to nearby Seal Creek. Two diesel underground storage tanks (UST) have also been
used at the site. In addition, the site is served by a septic system and leachfield that may have received

chemical wastes from the facility.

Soil. The results of soil sampling did not identify the location of the reported former acid waste disposal
sump. The metals arsenic, beryllium, lead, nickel, and thallium were detected in soils samples at
concentrations exceeding the respective residential PRGs. Comparison of site concentrations to ambient
levels of metals indicates that arsenic and thallium concentrations are indigenous to the site. The SVOC
benzo(a)pyrene was detected at concentrations greater than the residential PRG in two soil samples. No
other COCs were detected in soil samples at concentrations greater than the residential PRGs. Sample
results do not indicate that the use of USTs at the site have contaminated subsurface soils. TPH-motor
oil was detected in ail drainage surface samples, indicating that hydrocarbons are likely being transported

off site. These long-chain petroleum hydrocarbons in soil will eventually biodegrade.

Sediment. Beryllium was detected in sediment at concentrations exceeding ambient levels for soils in
the area. Although ambient soil concentrations are not directly comparable to sediment concentrations,
they provide some indication of indigenous metal concentrations in the area. No sediment screening
guideline for beryllium is available. In the single soil sample collected from the creek bank near the
discharge pipe, several metals exceeded background concentrations; however, only nickel also exceeded
the effects range median (ERM). (The ERM is the median, or 50th percentile, of the effects data
compiled by Long and others [1995] on coastal marine and estuarine sediments in the United States.}
TPH-motor oil was detected in sediments at concentrations up to 4,100 mg/kg, indicating that the steam
cleaner outfall has contaminated the stream bed; however, these hydrocarbons will eventually

biodegrade. No SVOCs or VOCs were detected in sediments.

Gronndwater. The SVOC bis(2-ethylhexyl)phthalate was detected in two of the five groundwater
samples collected during the first round of sampling at concentrations exceeding the residential drinking

water PRG; however, this cempound is a common laboratory contaminant that was detected in some
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laboratory blank samples and may not indicate groundwater contamination. Bis(2-ethylhexyl)phthalate

was not detected in the groundwater during the second round of groundwater sampling.
Human Health Risk Assessment

The HHRA at Site 17 (Building TA - 24) evaluated the potential carcinogenic risks and noncarcinogenic

hazards associated with exposure to COCs in soil, sediment, and groundwaler.

For the industrial worker, the RME carcinogenic risks associated with COCs in surface soil and
subsurface soil are within the target risk range and the total HIs are below the threshold value of |. No

industrial COCs were identified for Site 17.

For a resident, the total RME carcinogenic risk attributable to simultaneous exposures to COCs in soil
and groundwater is within the target risk range and the total HI is less than the threshold value of 1.
COCs identified for soil are beryllium and benzo(a)pyrene. Site concentrations of beryllium are
comparable to ambient concentrations; no source for beryllium was identified. The risk associated with
benzo(a)pyrene was based on the maximum concentration which is comparable to background levels in
urban and rural soils. The risk associated with exposure to sediments alone is within the target risk range
and the HI is below the threshold value of 1. The COCs identified for sediments are arsenic and
beryllium and are present at concentrations below ambient levels in soil. The only groundwater COC
identified is bis (2-ethylhexyl)phthalate. However, bis(2-ethythexyl)phthalate was only detected during

one groundwater sampling event.

The RME lead concentrations in surface soil and subsurface soil are significantly below the industrial
PRGs. However, the RME lead concentration in surface soil, which is equal to the maximum lead
concentration detected at the site, is slightly above the Cal-modified residential PRG. Only three of 46
samples contained lead at concentrations above this residential PRG and the mean lead concentration in
surface soil was well below the residential PRG. The RME lead concentration in sediment is less than
the residential PRG for soil. Lead was not detected in groundwater samples collected from monitoring

wells at Site 17.
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Ecological Assessment

Risk to aquatic biota at Seal Creek was evaluated by comparing site-specific sediment data to (1) site-
specific soil ambient concentrations, and (2) effects ranges published by the National Oceanic and
Atmospheric Administration (NOAA). Beryllium in sediment samples exceeded background
concentrations for soils in the area. In the single soi! samplie collected from the creek bank near the
discharge pipe, several metals exceeded background concentrations; however, only nickel also exceeded

the ERM.

Sediment extraction data was compared to chronic freshwater AWQC. Zinc exceeded the AWQC in one
WET extraction sample. This portion of Seal Creek is deeply scoured during winter storms; sediment
sampled during this RI is not necessarily representative of past or future condition due to sediment
dynamics. No ecological risk analysis for Site 17 was conducted. However, because Seal Creck is a
functional riparian zone potentially affected by activities on the base, its long term management should

be addressed under the NWS Concord Natural Resource Management Plan.

Recommendations

No removal action or remediation are recommended for this site. Groundwater should be monitored for
two additional guarters (a total of four quarters) and the necessity of remedial action assessed. Surface
water samples will not be collected at Seal Creek during the winter because no organic or inorganic

constituents that have been assigned PRGs were consistently detected in the soil and sediment samples.

SITE 22 - BUILDING 7SHS

Building 7SH5 was a missile wing and fin repair facility. Paints, oils, and solvents used at the facility
were reportedly disposed of in an earthen pit or drainage ditch at the site. No evidence of a disposal pit
was found during the 1992 SI or this RI. A diesel UST and product piping have also been in use at the

site. Tn addition, the site is served by a septic system and leachfield that may have received chemical

wastes from the facility.

Soil, The metals arsenic, beryllium, and lead were detected in soil samples collected at concentrations
exceeding the respective residential PRGs. No other chemicals were detected in soil samples at

concentrations greater than the PRG values. TPH-D and TPH-motor oil detected in site soils are
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associated with the use of the diesel UST and product piping. Samples collected from the drainage ditch
at the base of the site indicate that TPH-motor oil compounds are likely being transported off site. These

petroleum hydrocarbons will eventually biodegrade.

Groundwater., One VOC, trichloroethene (TCE) was detected in one grab groundwater sample at a
concentration greater than its residential drinking water PRG. No SVOCs were detected in the
groundwater samples. TPH-motor oil was detected in all groundwater samples collected at the site and

are likely associated with the use of the diesel UST and product piping.

Human Health Risk Assessment

The HHRA conducted at Site 22 (Building 7SHS) evaluated the potential carcinogenic risks and
noncarcinogenic hazards associated with exposure to COCs in soil and groundwater under industrial and

residential scenarios.

For the industrial worker, the RME carcinogenic risks associated with COCs in surface and subsurface
soil are within the target risk range and the total Hls for both soil depth intervals are below the threshold

value of 1. Arsenic is the only industrial COC identified at the site.

For a resident, the total carcinogenic risk associated with simultaneous exposure to COCs in subsurface
soil and groundwater is at the upper limit of the target risk range. The HI, which is greater than the
threshold vaiue of 1, is attributable to arsenic in soil. Arsenic is the only residential COC identified in

soil. For groundwater, the risk is attributed to a single detection of TCE.

The RME lead concentrations in surface soil and subsurface soil are significantly below the industrial
PRGs of 1,000 mg/kg. However, the RME lead concentration in surface soil is slightly above the Cal-
modified residential PRG. Only one sample of lead contained a lead concentration above the residential

PRG.
Ecological Assessment

No ERA was warranted at this site for the following reasons:

. Lack of viable habitat at or adjacent to this site
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. Limited site use by receptors

. Low chemical concentrations

Recommendations

No further action is recommended for the site. Three monitoring wells have been installed to
characterize the nature and extent of TCE in the groundwater beneath the site. Groundwater should be

monitored for at least four quarters and the necessity of remedial action assessed.

SITE 24A - PISTOL FIRING RANGE

The Pistol Firing Range has been in use since at least the mid-1960s. The lead-centered, copper-jacketed
bullets lodged in a berm behind the target area. Potential leaching of metals from the target berm into

surface water necessitated the RI at this site.

Soil. The metals antimony, arsenic, beryllium, cadmium, and lead were detected in soil samples

collected at the Pistol Firing Range at concentrations exceeding their respective residential PRGs. Eight
SVOCs were detected at concentrations greater than the PRG in two soil samples, probably the result of
creosote-preserved timbers used at the site. Samples collected from the site drainage ditch at the base of

the site indicate that metals may be being transported off site.
Human Health Risk Assessment

The HHRA conducted at Site 24A (the Pistol Firing Range) evaluated the potential carcinogenie risks

and noncarcinogenic hazards associated with exposure to COCs in soil under industrial and residential

scenarios.

For the industrial worker, the RME carcinogenic risks associated with COCs in surface and subsurface
soil are within the target risk rz;nge and the HI for both soil depth intervals are below the threshold value
of 1. For both depth intervals, risks can be attributed to ambient ievels of arsenic. For subsurface soil,
polynuclear aromatic hydrocarbons (PAHs) (including benzo(a)pyrene) were also identified as COCs.
The risks associated with PAHs at the site were based on the maximum concentrations of these

chemicals.
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For a resident, the RME carcinogenic risk associated with exposure to COCs in surface soil is within the
target risk range, and the risk for subsurface soil exposure slightly exceeds the target risk range. For both
depth intervals, the risks can be attributed to ambient levels of arsenic and berytlium. The RME site
concentrations of these COCs are below the ambient levels estabiished for Site 24 A. For subsurface
soil, the risks are also aitributable to the maximum concentrations of PAHs detected at the site. The 111
for both soil depth intervals are slightly greater than the threshold value of 1. However; no chemical-

specific HQ exceeded 1.

Five samples in the vicinity of the firing berm and adjacent drainage ditch contained lead concentrations
‘greater than the EPA Region IX industrial soil PRG and eight samples in this area exceed the Cal-

modified residential PRG. However, lead concentrations diminish significantly with distance from the

target berm.
Ecological Assessment

No ecological risk assessment was completed at this site, based on the following:

. Low habitat value of the site

. Rapid attenuation of lead near the site

. Active status of firing range
Recommendations

Lead and PAHs detected in the surface soil may be transported off site via surface water from storm
water erosion. Engineering controls, such as installation of sediment traps or other modifications to the

site drainage, are recommended for Site 24A to minimize the off-site transport of contaminants.

SITE 27 - BUILDING IA-20

Building IA-20 houses a chemical and materials testing laboratory. An area behind the building was

reportedly used for disposal of wastes generated at the site. A diesel UST was used at the site but has

been removed.
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Soil. The pesticides alpha-Chlordane, gamma-Chiordane, and 4,4-DDD; polychlorinated biphenyls
(PCB) Aroclor 1248 and Aroclor 1254; and the herbicide dieldrin were detected in soil samples cotlected
at Site 27 at concentrations exceeding their respective residential PRGs. VOCs and SVOCs detected in
soil samples were below the residential PRG values. TPH constitucnts were detected at the site and are
associated with the use of a diesel UST and possibly weed suppressant around the building perimeters.
Samples collected from the drainage ditch at the base of the site indicate that TPII constituents and PCBs

are being transported off site.

Human Health Risk Assessment

The HHRA conducted at Site 27 (Building [A-20) evaluated the potential carcinogenic risks and

noncarcinogenic hazards associated with exposure to CQCs in soil.

For the industrial worker, the RME carcinogenic risks associated with COCs in surface soil and
subsurface soil are within the target risk range and the HIs are equal to the threshold vaiue of 1. Alpha-

chlordane and gamma-chlordane are the only industrial COCs identified for Site 27.

For a resident, the RME carcinogenic risks for surface soil and subsurface soil are at the upper limit of
the target risk range. The residential COCs for Site 27 include alpha-chlordane, gamma-chlordane,
Aroclor-1248, Aroclor-1254, dieldrin and 4,4-DDD (surface soil only). For surface soil, the risks
associated with alpha-chlordane and gamma-chlordane were based on the maximum concentrations
detected at the site. However, the risks associated with the average concentrations of these chemicals are
well within the target risk range. The His for both soil depth intervals are greater than the threshold
value of 1 and can also be attributed to chlordane concentrations detected around the building

foundations.
Ecological Assessment

No ERA was conducted at this site based on the following:

. Low levels of chemicals detected at the site

. Lack of available habitat at or adjacent to the site
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Recommendation

The site does not pose significant environmental risk. No removal action or remediation is

recommended for Site 27.
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1.0 INTRODUCTION

The Department of the Navy, Engineering Field Activity West (EFA WEST) is conducting a remedial
investigation/feasibility study (RI/FS) at the Inland Area of the Naval Weapons Station (NWS) Concord,
California (Figure 1-1). EFA WEST has authorized Tetra Tech Environmental Management, Inc.
(TtEMLI), formerly known as PRC Environmental Management, Inc. (PRC) and team member,
Montgomery Watson, formerly James M. Montgomery, Inc. (JMM) to develop this RI report under the
Comprehensive Long-term Environmental Action Navy (CLEAN) Contract No. N62474-88-D-5086,
Contract Task Order (CTO) 0303,

This RI report describes field investigation activities, interprets the geology and hydrogeology, identifies
applicable regulations governing this investigation, presents the nature and extent of chemicals in soil
and groundwater, estimates the human heaith risk and ecological risk (Sites 13 and 17 only), describes
the movement and reaction of chemical contaminants in the environment, and provides recommendations

at the following five Inland Area sites:

» Site 13 - DBurn Area

. Site 17 - Building IA-24

. Site 22 -  Building 7SH3

. Site 24A -  Pistol Firing Range
. Site 27 - Building IA-20

A 1992 site investigation (SI) of one Tidal Area site and 10 Inland Area sites recommended further
investigation at these five Inland Area sites (PRC/Montgomery Watson 1993a). Project plans were
developed to conduct further sampling and investigation to determine possible contamination at these

sites (Figure 1-2) and were implemented during field activities (PRC/Montgomery Watson 1995a,b,¢,d).

The following introductory sections describe the purpose of this Rl report, the history and background of
NWS Concord, the RI project plans, the approach to presenting the RI analytical results, and the report

organization.
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1.1 PURFPOSE OF THE REFORT

The broad goal of the Comprehensive Environmenfal Response, Compensation, and Liability Act
(CERCLA) remedy selection process is to determine whether a site poses a risk to human health and the
environment, and, if so, to select a remedy that will eliminate, reduce, or control those risks. One of the
main steps in this process is the RI/FS. The RI characterizes the environmental conditions at the site.
The FS develops and evaluates remedial alternatives based on the data collected in the RI. This report
presents the results of the R1. The following sections further describe the RI/FS process at NWS
Concord and the purpose of this report.

1.1.1 The Installation Restoration Program

CERCLA and the Superfund Amendments and Reauthorization Act of 1986 (SARA) established a series
of programs for the cleanup of hazardous materials disposal sites and release sites nationwide. One of
this series, the Defense Environmental Restoration Program (DERP), is codified in SARA Section 211
(10 United States Code [USC] 2701). The Navy Installation Restoration Program (IRP) is a component
of DERP, and is designed to identify, assess, and remediate contamination at past hazardous materials

disposal sites and release sites that resulted from Navy and Marine Corps activities.

A site qualifies for funds under the IRP depending on when the disposal operations occurred and on the
type of waste disposed. The IRP is intended to address the cleanup of contamination resulting from past,
but not current, disposal operations. The IRP is primarily intended to clean up these past waste disposal
or spill areas that endanger public health (welfare) or the environment and may include such chemicals
as polychlorinated biphenyls (PCB); metals; petroleum, oil, and lubricants (POL); pesticides; paints and

solvents; and ordnance products. Sites not covered by the IRP are addressed under other Navy programs.

The Navy's IRP follows a process developed by the U.S. Environmental Protection Agency (EPA)
pursuant to CERCLA to identify, assess, and remediate hazardous waste sites (EPA 1988). The

CERCLA process consists of three main activities:

. Preliminary Assessment (PA) and Site Inspection {SI)

. Remedial Investigation and Feasibility Study
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. Remedial Design and Remedial Action

The first step under CERCLA, the PA/SI, serves several purposes, such as to eliminate from further
consideration these sites that do not pose a risk to human health and the environment, to determine the
need for a removal action, and to score the site using the Hazard Ranking System (HRS). The PA relies
on existing information about the site, whereas the SI involves collection of data to characterize the site

further.

The second step consists of the RI, and, if the site is found to pose a risk to human health or the
environment, the FS. The RI involves a more detailed evaluation of the site to identify the nature and
extent of chemicals present, and may include multiple field efforts to collect sufficient data in the most
cost-efficient manner possible. The FS uses the information developed in the RI to evaluate alternatives
for correcting problems at the sites. The lead agency then identifies the alternative that best meets the
requirements of CERCLA and presents that alternative to the public in a proposed plan. Based on
comments received from the public, a final alternative is selected and is documented in the Record of

Decision (ROD).

The third step includes the remedial design and remedial action. The remedial design involves the
preparation of design specifications and drawings to implement the selected alternative. The remedial

action refers to actual implementation of the remedy through construction.

1.1.2 Federal Facility Agreement

A Federal Facility Site Remediation Agreement (FFSRA) between the Navy and state regulatory
agencies was signed on September 29, 1992. The FFSRA for NWS Concord defines the activities and
responsible parties involved in the IRP process at the various sites. These activities are conducted in
cooperation and close coordination with the State of California Department of Toxic Substances Control
(DTSC), EPA Region IX, the San Francisco Bay Regional Water Quality Control Board (RWQCB), the
U.S. Fish and Wildlife Service, the National Oceanic and Atmospheric Administration (N QOAA), the
California Department of Fish and Game, the Contra Costa County Public Health Department, and other

appropriate regulatory agencies.
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On December 16, 1994, NWS Concord was included on the federal National Priorities List (NPL)
primarily due to potential migration of contaminants at sites in the Litigation Area. DTSC originally was
the lead agency for the Inland Area investigation at NWS Concord under the FFSRA; however, EPA
became the lead regulatory agency once NWS Concord became an NPL site. A Federal Facilities
Agreement (FFA) will be developed and signed by the Navy and EPA; until then, the current FFSRA

will be followed.

1.1.3 Remedial Investigation Objectives

The specific objectives of the RI for the five sites at NWS Concord are as follows:

L) Characterize the vertical and lateral extent of soil contamination at each site for the
purpose of developing and evaluating effective remedial alternatives.

. Characterize groundwater contamination at Sites 13, 17, and 22 for the purpose of
developing and evaluating remedial alternatives,

. Identify potential contamination migration pathways and associated receptors for each
site, and determine the extent, nature, and rates of contaminant migration from each site.

. Gather data for a baseline human health risk assessment at all sites and for the ecological
risk assessment at Sites 13 and 17.

. Gather data to support initial FS activities, such as technology screening and treatability
studies, conducted concurrently with the RI.

This RI report was prepared with these objectives in mind, in accordance with the revised National
Contingency Plan (NCP) and EPA's Guidance for Conducting Remedial Investigations and Feasibility
Studies under CERCLA Interim Final (EPA 1988). The data gathered during the RI are used to evaluate
whether the site poses a risk to human health or the environment. If a risk exists, the RI data will be used

in the FS process to evaluate remedial alternatives.

1.2 FACILITY BACKGROUND

The following sections describe the location, history, current operations, and previous environmental

assessments of NWS Concord.
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1.2.1 Location

NWS Concord is the major naval munitions transshipment facility on the West Coast and is located in
the north-central portion of Contra Costa County, California, approximately 30 miles northeast of San
Francisco. The facility, which encompasses approximately 13,000 acres, is bounded by Suisun Bay to
the north, by Los Medanos Hills and the city of Pitisburg to the east, and by the city of Concord to the
south and west. Currently, the facility contains three main separate land holdings, the Tidal Area {which
includes islands in Suisun Bay), the Inland Area, and a radiography facility in Pittsburg, California
(Figure 1-1).

The Inland Area, separated from the Tidal Area by Los Medanos Hills which are not owned by the Navy,
encompasses approximately 6,200 acres. A Navy-owned road and rail line link the two areas. The
Inland Area lies between Los Medanos Hills and the city of Concord, and is crossed by three public
roads: State Route 4, Willow Pass Road, and Bailey Road (Figure 1-3). Additionally, the northwest
section of the base is crossed by the Contra Costa Canal, which supplies drinking water to the cities of

Clyde, Concord, Pleasant Hill, and parts of Martinez and Walnut Creek.

1.2.2 History

In December 1942, the Navy commissioned the ordnance shipping depot at Naval Magazine, Port
Chicago, now known as the Tidal Area of NWS Concord. When munitions passiny through the Port
Chicago waterfront exceeded the capacity of the new facility, a 5,143-acre area of land in the Diablo
Creek Valley was acquired. This land became the Inland Area of NWS Concord (Ecology &
Environment, Inc. {E&E] 1983).

On July 7, 1944, an explosion occurred aboard a Liberty Ship (the E.A. Bryan) docked at Port Chicago.
Approximately 3.5 million pounds of explosives were detonated; the cause is unknown. The explosion
killed 322 people, injured 390 others, and caused approximately $12.5 million in property damage.

Continuing operations at the station were necessary for the war effort, so reconstruction began without

delay (E&E 1983).
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Ordnance transportation from Port Chicago continued at a high volume, but began to decrease in May
1945, when Germany surrendered. Operations continued to slow when Japan surrendered in August of
the same year. Activities at the port did not increase again until 1953 when they peaked during the
Korean War. Similarly, activities peaked from 1969 to 1972 during the Vietnam War (E&E 19833, and
in 1991 during the Gulf War.

Over the years, the weapons increased in sophistication and the Naval Magazine, Port Chicago,
responded by adding specialized facilities such as quality evaluation and engineering laboratories,
industrial X-ray units, guided missile test and repair center, laboratories, and special weapons service and
storage. These additions to Port Chicago expanded the activities from ordnance transportation and
shipment to comprehensive ordnance support. This expansion resulted in the consolidation of the Naval
Magazine, Port Chicago and the Naval Ammunition Depot, Mare Island into NWS Concord in December
1957. The Mare Island Depot was an annex of the station until June 1972 when it was turned over to the
Naval Ship Yard, Mare Island. The Naval Ship Yard, Mare Island, closed in 1996.

NWS Concord is a third echelon command under the authority of the Commander, Naval Seas Systems
Command (NAVSEA). NWS Concord is one of five NAVSEA weapons stations, serving a dual purpose
within NAVSEA. The station functions as the primary port of embarkation for ordnance materials on the
West Coast and is homeport for the ammunition ships (auxiliary explosives | AE]) of Service Squadron
Three (SERVON 3). The station is also maintained by NAVSEA to provide fleet combatants with
ready-for-use ordnance. This station provides 16 tenant activities with varying administrative and

logistic support.

1.2.3 Current Operations

Industrial operations at NWS Concord have been associated primarily with routine ammunition
transshipment and ordnance facility activities. In this area, both containerized and break-bulk munitions
are received, inspected, and classified; held awaiting transportation; and outloaded. Industrial operations
at the Inland Area of NWS Concord have been associated primarily with munitions storage, support,
supply, public works, and administrative facilities. The Inland Area maintains five magazine groups for
ammunition storage. The Inland Area also houses several production and maintenance facilities for

weapons. The northwest corner of the Inland Area is used for support operations such as an
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administrative complex, public works department, personnel housing, and a 162-acre golf course (of
which 80 acres are owned by the city of Concord). A Weapons Quality Engineering Center (WQEC) 15
located between State Route 4 and Willow Pass Road. An abandoned airfield south of State Route 4 is
used for forklift operator training, and approximately 1,000 acres of NWS Concord land are leased for

cattle grazing.

1.2.4 Qther Environmental Assessments

Initial Assessment Study (IAS) - The IAS, similar to a preliminary assessment, of NWS Concord
facilities was conducted under a precursor to the current [RP called the Navy Assessment and Control of
Installation Pollutants (NACIP). Results of the initial phase of investigation are published as the "Initial
Assessment Study of Naval Weapons Station, Concord, California" (E&E 1983). This initial study
consisted of record searches, NWS employee interviews, and ground and aerial tours of the station.
Information from these sources was used to rank the sites and determine if the sites posed a potential
danger to human health or to the environment. The IAS included 26 sites at NWS Concord, of which 12

were designated as Inland Area sites. The Inland Area sites included in the IAS are as follows:

. Site 13 - Burn Area

. Site 14 - Kinne Boulevard Wells

. Site 15 - Railroad Classification Yard

. Site 16 - Black Pit at Red Rock

° Site 17 - Building 1A-24

. Site 18 - Building [A-25

. Site 19 - Seal Creek

. Site 20 - Old Homestead, Seal Creek

. Site 21 - Building 97 Fuel Tanks

] Site 22 - Building 7SH3

. Sites 23A and 23B - Inland Area Explosive Ordnance Disposal
» Sites 24A and 24B - Pistol Firing Range and Aircraft Firing Range
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Of these 12 sites, the IAS identifted three sites (Sites 13, 14, and 16) as areas of potential contamination
and recommended them for further study. These three sites were further investigated as part of the
confirmation study (Anderson Geotechnical Consultants [AG] and Brown and Caldwell Consulting
Engineers [B&C 1984]) and Site 14 was further investigated in the Kinne Boulevard Wells Sampling
(B&C 1986).

Additional Inland Area sites were further investigated in two different studies. Site 18 was further
studied in an SI at Building IA-25 (International Technology Corporation [[T Corp.] 1990), and the
investigation and removal action at Site 21 was reported in the "Removal and Closure of 16 Underground

Fuel Tanks at the Naval Weapons Station Concord" (IT Corp. 1991).

Confirmation Study - The confirmation study investigated the three NWS Concord Tnland Area sites
identified in the FAS. At the Site 13 Burn Area, shallow soil samples (less than 1.5 feet below ground
surface [bgs]) were collected and analyzed for arsenic, barium, copper, lead, and extractable organics
(one sample). The soil samples contained metals at concentrations well below the California total
thresheld limit concentration (TTLC) limits for hazardous waste, and the site was not recommended for
further action. However, the Navy felt it prudent to conduct further investigations at Site 13, which

would focus the investigation on the areas that were used for burning munitions.

The Site 14 wells (Kinne Boulevard Wells) were not sampled during the confirmation study because the
wells had been plugged with concrete riprap. In the confirmation study, the wells were proposed for

cleanout and sampling during a separate investigation (B&C 1986).

At Site 16, the Black Pit at Red Rock, soil samples were collected and analyzed for arsenic, barium,
copper, lead, vanadium, and organics (purgeable and extractable). Soils contained metals at
concentrations much lower than the TTLCs, and organic constituents were less than the analytical
detection limit. Under CTO 303, six additional soil samples were collected in February 1996 at depths of
0.5 and 2.0 feet bgs and analyzed for metals. Based on these results, no further investigation is planned

at Site 16.

Site Investigation - During negotiations between the Navy and regulatory agencies in 1987, Site 16 was

removed from the IAS list of Inland Area sites and a new site, Site 27 {Building A-20), was added.
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Sites 23 and 24 contained two areas of investigation that were located in different portions of the station.
Therefore, future investigations split these two sites into four sites, for a total of 14 Inland Area sites.
Of those 14 sites, the Navy identified eight sites (Sites 17, 19, 22, 23A, 23B, 24A, 24B, and 27) for
further investigation in a proposed Inland Area RI/FS (later changed to an SI). In addition to these eight
sites, Sites 13 and 14 and a Tidal Area site (Site 8 - Ryer Island) were added to make a group of 11 total

sites to be investigated under the SL.

A draft final work plan, draft final sampling plan, and final quality assurance project plan for the Inland
Area Sites were prepared by IT Corp. under the Hazardous Waste Remedial Action Program
(HAZWRAP) and submitted to the Navy and regulatory agencies in July 1989 (IT Corp. 1989). During
the preparation of these work plans, IT Corp. used various sources of information, including site visits
and reconnaissance, aerial photos, previous investigation reports, water well logs, geological reports, and
facility operation background data. Although written under the title of an RI, EFA WEST, DTSC, and
RWOQCB agreed that the overall objective and intent of the work plans for the Phase I investigation at the
11 Inland Area sites was oriented more toward an SI than a true RI. Subsequently under CLEAN, the
work performed by IT Corp. was incorporated into the TiEMI/JMM SI Work Plan (WP), Field Sampling
Plan (FSP), Quality Assurance Project Plan (QAPjP), and Health and Safety Plan (HSP) (PRC/IMM
1992a,b,c,d) for the SI activities at the Inland Area sites of NWS Concord. TtEMI/JMM project plans
were approved by DTSC and RWQCB in March 1992.

The overall objective of the SI was to gather information for assessing the presence or absence of

contamination within the Inland Area of NWS Concord. The 11 sites included in the SI were:

. Site 8 - Rver Island

. Site 13 - Bumn Area

. Site 14 - Kinne Boulevard Wells

. Site 17 - Building 1A-24

. Site 19 - Seal Creek

. Site 22 - Building 7SH5 - Missile Wing and Fin Repair Facility
. Site 23A - Inland Area Explosive Ordnance Disposal
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. Site 23B - Eagle's Nest Explosive Ordnance Disposal

. Site 24 A - Pistol Firing Range
. Site 24B - Aircraft Firing Range
. Site 27 - Building 1A-20 - Weapons Quality Engineering Center Chemical Laboratory

The objectives for the field activities at these sites, which were conducted between June 15, 1992 and

August 28, 1992, were as follows:

. Identify those sites that do not pose an existing or potential threat to public health or the
environment.

. Identify concentrations of contaminants in soil and water relative to regulatory
standards.

. Determine the appropriateness of removal actions.

. Collect data to characterize the sites and, if appropriate, initiate an RI.

. Recommend further action, if required, at any of the SI sites.

No ambient samples were collected during the SI. To assist in identifying samples that apparently reflect
elevated concentrations of inorganic constituents, and therefore sites that may require additional
investigation, two measures of the upper limits on the range of observed values were calculated for the
S1. The SI assumed metal concentrations above the arithmetic mean plus three standard deviations
(AM/35D) level indicated metal contarnination at the site. Metal concentrations below the 95%/95%
tolerance interval (95/95 TI) preliminarily suggested that elevated levels due to site activities were not

evident.

Based on the SI data, Sites 8§, 23A, 23B, and 24B were recommended for no further action because no
evidence of contamination was detected. Sites 13 (napalm only), 14, and 19 were proposed for
immediate action/removal. Napalm that was identified at Site 13 was recommended for cleanup. The
Kinne Boulevard Wells at Site 14 were proposed for proper abandonment. The two 55-gallon drums
found in Seal Creek (Site 19) were recommended for removal action, and the refuse within the creek was

recommended for removal. Sites 13, 17, 22, 24A, and 27 were recommended for further investigation
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under an RI. During the SI, underground storage tanks (UST) were found at Sites 17, 22, and 27. These

USTs were investigated during the RI in conjunction with the continued investigations at the sites.

The wells at Site 14 were properly abandoned in April 1995 in accordance with the closure work plan
{PRC 1994). The contents of the two drums in Seal Creek (Site 19) were analyzed in 1992 and
confirmed to be nonhazardous; the drums were subsequently removed. No further response action
planned (NFRAP) designations for Sites 8, 14, 19, 23A, 23B, and 24B are currently being proposcd by

the Navy, who is awaiting the regulatory agencies concurrence.

Solid Waste Management Unit (SWMU) Investigation - The SWMU investigation was conducted at
NWS Concord in 1995. The results of this investigation are presented in the draft Resource
Conservation and Recovery Act (RCRA) Facility Assessment Confirmation Study Report (PRC 19%6¢).
Three of the SWMU sites are adjacent to the RI sites. SWMU Sites 12/20 are located on the west and
east sides of Site 17, and SWMU Site 52 is located on the north end of Site 22. The data collected from
these three SWMU sites are discussed in this RI report because of the close proximity of the SWMU

sites to the RI sites.

1.2.5 Stormwater Management

This section describes the status of the storm water management program at NWS Concord. Naval
activities are directed to comply with requirements of the Clean Water Act (CWA) of 1997 and the
regulations issued under the act. The CWA was amended in 1987 with an emphasis on controlling storm
water discharges. The amendments specify National Pollutant Discharge Elimination System (NPDES)
requirements for storm water discharges. The amendments also require industrial facilities to obtain
NPDES permits to cover their siorm water discharges associated with industrial activities. California has
been granted NPDES permitting authority by the EPA and has implemented a permitting program
through the California State Water Resources Control Board (CSWRCB) and its nine RWQCB regions.
Each RWQCB region may also impose more stringent requirements. The CSWRCB requires industrial
facilities to comply with the CSWRCB General Permit requirements or obtain an individual permit. An
industrial facility that intends to comply with the CSWRCB General Permit requirements or individual
permit requirements is subject to the authority of the RWQCB, which has jurisdiction in the area where

the facility is located. In California, the Navy has chosen to comply with the CSWRCB General Permit
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requirements rather than apply for individuval permits for each Naval facility and must therefore comply

with requirements as implemented and enforced by the RWQCB, San Francisco Bay Region.

NWS Concord discharges storm water from a land area that is associated with industrial activities and is
covered by an NPDES permit. It has submitted a Notice of Intent (NOI) to comply with the CSWRCB
General Permit requirements, order number 91-13-DWQ. The three main objectives of the NPDES
permit program are to (1) identify and correct the sources of potential peliution that may affect the
quality of storm water discharges; (2) identify and monitor the sources of potential pollution that may
affect the quality of storm water discharges; and (3) identify and implement best management practices

{(BMP) to reduce potential pollution of storm water discharges.

The CSWRCB General Permit requires development and implementation of a Stormwater Pollution
Prevention (SWPP) Plan. The purpose of implementing an SWPP Plan is to reduce or eliminate
pollutants discharged to waters of the United States. NWS Concord has developed 2 SWPP Plan (PRC
and Montgomery Watson 1993b) that applies to storm water discharges from industrial areas at NWS
Concord. Industrial activities at NWS Concord include vehicle maintenance; hazardous waste treatment,
storage, or disposal (RCRA Subtitle C); material storage; vehicle storage; material handling; power
generation (for back-up purposes only); recycling; and ordnance repair. NWS Concord also stores,
treats, or handles the following materials: solvents, pesticides (for pest control and vegetation removal),

scrap metal, petroleum products, hazardous wastes, paints, and ordnance.

NWS Concord discharges storm water in three ways: directly to storm drain systems, directly to U.S.
waters, or indirectly to U.S. waters. Seal Creek is the closest receiving body of water in the Inland Area,

and Suisun Bay is the closest receiving body of water in the Tidal Area.

1.3 REMEDIAL INVESTIGATION PROJECT PLANS

The SI report proposed recommendations for future work at the NWS Concord Inland Area sites. These
recommendations were the basis for designing the Rl at the five Inland Area sites, which are shown on
Figure 1-3. The project plans present the R currently being conducted at the NWS Concord Inland
Area, and are briefly described below (PRC/Montgomery Watson 1995a,b,¢,d, and PRC 1995b):



1.4

Work Plan: The WP describes the proposed implementation of the RI activities from the
planning stage to completion of the FS. The WP is the most comprehensive of the
project plans, and describes the RI/FS process and site history, settings, and RI
objectives. The WP presents the rationale and methodology for conducting the RI, based
on a review of the information available for each of the sites. Volume Il is the
ecological assessment (EA) work plan.

Field Sampling Plan: The FSP, together with the QAPjP, comprises the Sampling and
Analysis Plan, and provides guidance for all field work by defining the sampling and
data-gathering methods and rationale to be used during site characterization. The FSP
also identifies the locations of samples and is designed so that a field sampling team
unfamiliar with the site would be able to implement the specified procedures at
designated locations. Investigation-derived waste sampling, management, and disposal
issues are addressed in the waste management plan.

Quality Assurance Project Plan: As the complementary half of the Sampling and
Analysis Plan, the QAPjP describes the policy, organization, functional activities, and
quality assurance/quality control (QA/QC) protocols necessary to achieve the data
quality objectives dictated by the intended use of the data. Procedures for data
validation are also discussed in the QAPP.

Health and Safety Plan: The purpose of the HSP is to outline the procedures for the
protection of the health and safety of site personnel during RI field activities. Potentially
hazardous operations and exposures are identified, and appropriate protective measures
are specified in the HSP.

Community Relations Plan (CRP): The CRP documents the community relations history
and the issues of community concern as they relate to Rl activities at the sites. It also
defines mechanisms for the dissemination of related information to interested agencies
and the community as such information becomes available, and provides a process for
community input into the CERCLA remedy selection process.

APPROACH TO PRESENTATION OF REMEDIAL INVESTIGATION
ANALYTICAL RESULTS

The project plans describe the procedures that were implemented in the field to gather representative soil

and groundwater data. This section describes how the analytical soil and groundwater data will be

presented in this RI report. The analytical results from the RI field work will be presented by site. For

each site discussion, the results will be presented according to sampling activity. The sampling activities

are based on historical site activities, expected pathways of chemical migration, or unexpected site

conditions that would be assessed by unbiased sampling. The analytical results from each site activity
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will be compared to the appropriate screening criteria. The following is a list of the screening criteria by

site and environmental media.

Site

Screening Criteria

Soil

Groundwater

Burn Area - Site 13

Preliminary Remediation Goals (PRG)2 for soil
Total Threshold Limit Concentration (TTLC)
Ambient Metalsb

PRGs2 for tap water

Building IA-24 - Site 17

PRGs2 for soil

TTLC

Effects Range-Median (ERM)®
Effects Range-Low (ERL)¢
Ambient Metalsb

PRGs# for tap water

Building 7SHS - Site 22

PRGs? for soil
TTLC
Ambient Metalsb

PRGs# for tap water

Pistol Firing Range - Site 24A

PRGs2 for soil
TTLC
Ambient Metalsb

Not applicable

Building IA-20 - Site 27

PRGs? for soil
TTLC

Not applicable

a PRGs - DTSC or EPA FRG, whichever is more conservative (EPA 1995).

b Ambient Metals - Metals concentrations calculated from analytical results from ambient soil samples located near the sites,
but a2way from site activities (Appendix A)

€ ERM and ERL - Only {or Site 17 Seal Creek sediment and drainage ditch soil samptes (Persuad 1992; MacDonald 1993;
Long and Morgan 1990; and EPA 1989, 1992).

In general, chemical concentrations are compared to PRG values to identify potential human health

concerns, to TTLC values to locate any hot spots (areas of unusually high concentrations), to ambient

values to identify any metals concentrations that may be greater than concentrations of metals naturally

occurring in soil, and to ERM and ERL values to identify potential ecological concerns. The chemicals

exceeding these screening criteria are discussed in detail in the site-specific chemical characterization

sections of this report.
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1.5 REPORT ORGANIZATION

Subsequent sections of this RI report describe the field activities; site geology and hydrogeology; the
nature and extent of chemicals in soil and groundwater; applicable regulations and remediation goals;
potential human health or ecological concerns; the fate and transport of chemicals; and
recommendations. Sections 1.0 through 4.0 of this report provide information applicable to all five sites.
Sections 5.0 through 9.0 present the details of the field investigation and the analytical results for each
of the sites. Sections 10.0 through 13.0 present the risk assessment, evaluation of site-specific chemical
fate and transport of contaminants, and recommendations for the five sites. The figures and tables
referenced in these sections appear at the end of each section. Detailed descriptions of Sections 2.0

through 13.0 of this RI report are provided below:

» Section 2.0, Environmental Setting, describes the NWS Concord land use, transportation,
climate, physiography and topography, geology, hydrology, and ecological and
biological resources.

. Section 3.0, Investigation Methodologies, describes the reconnaissance activities, the
soil and groundwater investigation, the analytical program, and the data validation
process.

. Section 4.0, Laws, Regulatory Guidelines, Applicable Criteria, and Preliminary

Remediation Goals, describes potentially applicable laws and regulations governing
environmental investigations at NWS Concord. This section alsc presents applicable or
relevant and appropriate requirements (ARAR) and PRGs pertinent to the R1 at the NWS
Concord Inland Area.

. Section 5.0, Site 13 - Burn Area, discusses the site history, previous environmental
investigations, physical characteristics, R field activities, chemical characterization, and
revised conceptual site model.

. Section 6.0, Site 17 - Building TA-24, presents the site history, previous environmental
investigations, physical characteristics, Rl field activities, chemical characterization, and
revised conceptual site model.

. Section 7.0, Site 22 - Building 7SHS5, presents the site history, previous environmental
investigations, physical characteristics, RI field activities, chemical characterization, and
revised conceptual site model.

. Section 8.0, Site 24A - Pistol Firing Range, presents the site history, previous

environmental investigations, physical characteristics, RI field activities, chemical
characterization, and revised conceptual site model.
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Section 9.0, Site 27 - Building IA-20, presents the site history, previous environmental
investigations, physical characteristics, RI field activities, chemical characterization, and
revised conceptual site model.

Section 10.0, Human Health Risk Assessment, presents the screening-level human health
risk assessment, based on PRGs, for all five sites.

Section 11.0, Ecological Risk Assessment, presents an ecological risk assessment for
Sites 13 and 17.

Section 12.0, Contaminant Fate and Transport, presents an assessmert of the fate and
transpotrt of chemicals in the scil at all five sites and the groundwater at Sites 13, 17, and
22,

Section 13.0, Recommendations, presents recommendations for future investigation,
remediation, or no-action alternatives for all five sites.
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2.0 ENVIRONMENTAL SETTING

The following section presents the land use, transportation, climate, physiography and topography,
geology, hydrology, and ecological and biological resources for the area in the vicinity of NWS Concord

and within the Inland Area of NWS Concord.

2.1 LAND USE

Land use in the vicinity of NWS Concord is diverse, characterized by a mixture of industrial, residential,
agricnltural, and open space zones (Figure 2-1). The Contra Costa County Protected Land Use Plan i1s
intended to ensure that each of these four planning areas continues to develop unchanged (Naval

Facilities Engineering Command [NFEC] undated).

Los Medanos Hills separate the Tidal and Inland Areas and are the site of the Los Medanos underground
gas storage field. This land is privately owned and is leased to the Pacific Gas and Electric Company for
deep-well gas injection. The land is also used for cattle grazing. Fifteen miles to the southeast of the

station is the Mount Diablo State Park and State Game Refuge. This 7,004-acre preserve contains picnic

facilities, campsites, and hiking trails.

NWS Concord is bordered on the south by residential sections of the city of Concord. These
neighborhoods are made up of single-family, medium-density housing. Most of the housing dates from
the mid-1950s. In addition, seven public schools and several parks are adjacent to the Navy property
line. Steep slopes and access problems have prevented extensive development along Kirker Pass Road
and in the hills northeast of NWS Concord. These areas are currently zoned for open space and
agricultural land uses. The Concord Pavilion, a public entertainment facility, is located on Kirker Pass

Road near the station's south boundary.

The Diablo Creek Golf Course occupies a 162-acre triangular parcel of land between State Route 4, Port
Chicago Highway, and NWS Concord's administration/support complex (Figure 2-1). The city of
Concord operates a large water treatment plant and the Mallard Reservoir just west of Port Chicago

Highway.



Land to the north of State Route 4 and to the west of NWS Concord is zoned for industrial development.
Several industrial firms have located there, particularly along Port Chicago Highway near the main gate
of NWS Concord. TOSCO Refining Company and Monsanto Chemical Company have facilities along
Solano Way near Waterfront Road.

Within NWS Concord, ammunition storage constitutes the largest single tand use, and is maintained in
five magazine groups and two groups of barricaded railroad sidings within the Inland Area (Figure 2-2).
Various production facilities for the inspection and maintenance of ordnance are located throughout the

Inland Area.

Support operations are located in a comer of the Inland Area northwest of State Route 4. These
operations include the station's administrative complex, public works, supply, personnel support
activities, and both bachelor and family housing. A portion of the data processing department is within
the WQEC complex east of State Route 4. An abandoned airfield used for training forklift operators lies

south of State Route 4. Approximately 1,000 acres of station land are leased for cattle grazing,

2.2 TRANSPORTATION

Regional transportation near NWS Concord is diverse, and includes transport by land, water, and air
(Figure 1-2). Three major transcontinental rail lines are present: the Atchison, Topeka and Santa Fe
Railway; the Southern Pacific Transportation Company; and the Sacramento Northern Railroad (owned
by Union Pacific). The county contains several interstate and state limited-access highways that
generally follow the urban development patterns of the county. The major north-south Interstates are
routes 80 and 680, while State routes 24 and 4 extend east-west. State route 242 runs north-south,
connecting State route 4 and Interstate route 680. State route 4 is a limited access highway beginning at
Interstate 80 near Hercules and extending eastward through NWS Concord. Bailey and Willow Pass
Roads are secondary routes that originate in the city of Concord and extend northeastward toward the
city of Pittsburg, passing through the Inland Area of the station. Port Chicago Highway begins as a
commercial street in Concord, passes adjacent to the Inland Area, and continues through the Tidal Area,
leading to the city of Pittsburg. The portion of Port Chicago Highway that passes through the Tidal Area

is not open to the public, and access is controlled by NWS Concord. Three civilian airports are located
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within a 1-hour drive of NWS Concord: San Francisco International Airport, Oakland International

Airport, and Buchanan Field in Concord.

Separation of the Inland Area from the Tidal Area by the Port Chicago Highway requires the areas to be
fenced separately, with each area having manned guard gates. A controlled-access road and a
Navy-owned railroad run parallel to Port Chicago Highway between the Inland and Tidal Areas.
Movement of people or materials between the areas requires crossing Port Chicago Highway between the

controlled road and the main gate to the Inland Area.

An organized public transportation system is not available at NWS Concord. Consequently, private
vehicles provide local transportation. During normal station operations, the majority of private vehicle
traffic is concentrated in the Inland Support Complex. Access to this area is through the main gate or
through secondary gates on Willow Pass and Bailey roads. The Willow Pass Road gate and Bailey Road

gate operate only during weekday commute hours.

Most of the roads leading to the Inland Area sites are off of Kinne Boulevard, the primary road through
the Inland Area. The majority of the study sites may be reached by two-lane, asphalt-capped, grave] or
dirt roads. Depending on the season of the year, all-terrain vehicles may be required to reach some of the

sites.

23 CLIMATE

Prevailing winds blow from the west through the wind gap formed by San Francisco Bay and Carquinez
Strait. As a result, the Pacific Ocean and Suisun Bay have a significant impact on the microclimate of
NWS Concord and the surrounding vicinity. These westerly winds are particularly dominant during the
summer months and minimal from November through February. Occasionally, the late spring and
summer weather is influenced by a high-pressure ridge over the interior of California, with resulting high
temperatures. Contra Costa County normally experiences dry, warm summers and moderately rainy
winters. Wind directions and speed are monitored at a Pacific Gas and Electric power plant in Pittsburg,
a few miles east of the facility. Velocity measurements are taken at 33 feet above ground surface. The
wind blows from southwest to west-northwest at a mean wind speed of 12 miles per hour (mph) 65

percent of the time. Wind speeds exceeding 25 mph occur only 0.5 percent of the time, or about 44

2-3



hours per year (Table 2-1). Ground-level wind velocities at the various sites under study are generally 15

to 30 percent less than those measured at the power plant.

The mean annual precipitation for NWS Concord is 14 inches (E&E 1983). As in most of northern
California, about 84 percent of the rainfall occurs from November through March. Regionally, rainfall
may vary from 13 inches in the eastern portion of Contra Costa County to over 30 inches on the upper
slopes of Mt. Diablo. Snow falls occastonally on Mt. Diablo, but the accumulation is small and lasts
only a few days. Continuous rainfall recordings are available for Martinez, approximately 10 miles west
of NWS Concord. Short duration rainfall events and peak watershed discharges may be estimated for the
various study sites by multiplying Martinez precipitation data by a factor o.f 0.716; this factor represents

the ratio of 1-day precipitation at Port Chicago to i-day precipitation at Martinez (Lee and others 1986).

The average local temperature varies from 45EF in January to 75EF in August. In 1960, a high of 106EF
in August and a low of 17EF in January were recorded. During a hard freeze in December 1972, the

record low was 16EF. The average frost-free season is about 265 days.

The geographic and urban settings of the region make the area prone to urban air contamination
problems. Inversion, an increase in ambient temperature with altitude, is a common occurrence.
Temperature inversion prevents airborne contaminants from dispersing vertically in the upper
atmosphere, causing concentrations at ground level to rise. The most common pollutants are sulfur

dioxide, carbon monoxide, and particulates.

24 PHYSIOGRAPHY AND TOPOGRAPHY

NWS Concord lies approximately 10 miles west of the confluence of the Sacramento and San Joaquin
Rivers. This canfluence forms the Delta region, which contains more than 600 miles of interconnected

and meandering tidal waterways.

Contra Costa County proper consists of four general physiographic regions: the highlands of the Coast
Range, the intermountain valleys, the San Francisco Bay depression, and the Sacramento-San Joaguin
Delta (NFEC 1979). The intercoastal highlands (Diablo Range) have smooth rolling hilis and relatively
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rugged mountains ranging from 100 feet above mean sea level (msl) along the San Francisco Bay

depression to 3,849 feet above ms| at Mt. Diablo.

The San Francisco Bay depression and intermountain valleys consist of nearly flat flood plains and low
terraces with gently relling fans and old terrace remnants adjacent to the uplands. Most of the low-lying,
river-delta lands have been reclaimed by protective dikes and drainage ways to form islands ranging

from 30 to 7,000 acres.

Except for a few small streams draining west into San Francisco Bay, the drainage of Contra Costa
County enters the San Joaquin River, San Pablo Bay, or Suisun Bay to the north and east. Drainage from

NWS Concord is almost exclusively to the north into Suisun Bay.

Physiography and topography of the Inland Area of NWS Concord is shown in Figure 2-3. Most of the
western hatf of the Inland Area is characterized by gently sloping land designated as alluvial slope.
Steeply sloping terrain, beginning at 100 feet msl and rising to more than 800 feet msl, form the
northeast boundary of the Inland Area. These hills are composed of soft sandstone that erodes easily,

making it poorly suited for construction.

Topography varies sharply in the entire Inland Area. The slope of the inland hills is steep, ranging from

15 to 30 percent. Steep slopes preclude construction in the upper elevations.

25 GEOLOGY

The following section presents the geology in the vicinity of NWS Concord and the geology of the
Inland Area.

2.5.1 Regional Geology

The regional geologic features are a reflection of several northwest-trending fault systems that divide
Contra Costa County into large blocks of rocks; up-thrown blocks form the hills and down-thrown blocks
form broad lowiands floored with thick, unconsolidated, Pleistocene-age alluvial soils eroded from the

upthrown blocks. The wetlands in the northern part of the region along Suisun Bay are underlain by
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estuarine and fluvial deposits (NFEC undated). Figure 2-4 presents a simplified geologic map of NWS
Concord with cross section A-A' showing the major geologic formations. The upthrusted bedrock
feature that topographically separates the Inland and Tidal Areas is typical of the geology of Contra
Costa County.

The oldest formations are Tertiary sedimentary rocks exposed in Los Medanos Hills along the east side
of NWS Concord (Dibblee 1981). Figure 2-4 shows the extent of geologic formations not only in Los
Medanos Hills, but also in smaller exposures to the southwest. On the Inland Area side, the rock
formations are composed of interbedded units of sandstone, siltstone, and shale. Sandstone is the most
resistant unit, conspicuous in outcrops, and seems to constitute more than half the rock formations. Beds
are typically steeply inclined. Jointing has combined with parting along bedding planes to facilitate
weathering and development of boulder blocks in residual soil. The residual soil is susceptible to

landsliding.

Nonmarine sedimentary rocks comprise the northern slope of Los Medanos Hills and the lowermost
reaches on the Inland Area side. The upper slopes on the Inland Area side are characterized by older
(mid-late Eocene} sandstones of the Markley group (Dibblee 1981). Surficial deposits of sandstone are
unconformably underlain by a basement complex of sedimentary, igneous, and metamorphic rocks that

form most of the northern half of the coastal hills and lie beneath Suisun Bay.

Figure 2-4 shows the two major faults known to exist in the NWS Concord area. The Concord fault
passes through the city of Concord at a distance of approximately 2 miles from the southwest boundary
of NWS Concord. The Concord fault is classified as active by federal, state, and local agencies and its
activity is evidenced by fault creep, which dauses offset curbs, pavement distress, and other damage.
The Concord fault is a right-lateral strike-slip fault with rocks on the southwest side of the fault
undergoing displacement to the northwest relative to rocks on the northeast side. The Concord fault is
thought to be either the northwest extension of the Calaveras fault, the most seismically active fault in

this part of California, or related to the Greenville fault that lies to the southeast of Mt. Diablo.

The main trace of the Clayton fault lies at the base of Los Medanos Hills, passing through NWS Concord
in most places less than 1/2 mile from the installation's northeast boundary. The Clayton fault is

classified as active or potentially active. Possibly related to faulting and fault displacement are several
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lineaments that occur to the west of the main trace of the Clayton fault. The lineaments project
northwesterly toward industrial facilities and magazines of the Inland Area (EDAC undated}. The
Clayton fault is most likely a dip-slip fault (one side is dropped down relative to the other side) and runs
subparaliel to the larger Concord fault. It is most likely dropped down to the southwest (Dibblee 1981).
The Clayton fault may be related to a series of northwest-trending structural features that strike to the
southeast, the Marsh Creek-Greenville fault and the Arroyo Mocha fault. A January 1980 earthquake,
centered on the Marsh Creek-Greenville fault, resulted in up to 1 inch of right-lateral strike-slip
displacement and up to 2 inches of local vertical slip on the Clayton Fault (EDAC undated).

Faults such as the Concord and Clayton commonly occur as zones of displacement, where more than one
trace or segment of a fault may be present. Known as fault zones, these areas are very complex
geologically. Faults and fault zones may be important pathways for the migration of groundwater and

chemical compounds, if present.

2.5.2 Local Geology

The geology of the Inland Area is shown in Figure 2-4. Consolidated Tertiary rock formations are
exposed along the eastern edge of the Inland Area in Los Medanos Hills. The adjacent low lying
flatlands are covered by a veneer of younger Quaternary Alluvium overlying basement rocks at depth.
Older alluvium outcrops in the middle of the Inland Area in what has been mapped as a north-plunging
anticline. The Clayton Fault has been mapped along the margin of Los Medanos Hills {Dibblee
1980a,b,c; 1981), and is considered potentially active (active within the last 25,000 years) by some
geologists (Nelson 1993). This fault is most likely a dip-slip fault with the west side of the fault
downdropped.

Groundwater beneath the Inland Area is commonly found in the coarser sand and gravel units of the
unconsolidated alluvial deposits. Typically, groundwater has been first encountered at depths of

approximately 30 to 50 feet, and under semiconfined to confined conditions.

A generalized hydrogeologic cross section (B-B') across the Inland Area was constructed while
senerating the conceptual site models and is included as Figure 2-5. (See Figure 2-4 for line of cross

section B-B'.) The cross section was generated from available well and soil borings logs completed
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during the SI and a hazardous waste disposal sites study (Lutton and others 1987). In addition,
information from off-site construction projects and municipal wells was reviewed. Based on the
available information, it is believed that the upper 30 to 80 feet of sediments consist of discontinuous
sand and gravel layers surrounded by a silt and clay matrix. Depth to groundwater within these units is
variable, and locally perched conditions appear to exist. A regionally continuous sand and gravel layer
exists beneath the upper fine-grained sediments. Groundwater within this zone is under confined
conditions, although it appears to be semiconfined to unconfined near the base of Los Medanos Hills

near Site 17 (Figures 6-3 and 6-4).

2.6 HYDROLOGY

The following section presents the hydrology for the vicinity of NWS Concord and the hydrology of the

Inland Area.

2.6.1 Regional Hydrology

The hydrology of the region can be separated into surface water and groundwater. Surface water
hydrology is concerned with the streams, lakes, bays, and estuaries. The regional groundwater

hydrology deals with both potable and nonpotable groundwater sources.

The drainage systems of the San Francisco Bay Area can be classified as (1) the Great Valley and Delta
systems, (2) streams flowing into the San Francisco, San Pablo, or Suisun Bays, and (3) streams flowing
directly into the Pacific Ocean. The Great Valley drainage includes all those streams flowing into the
Sacramento and San Joaquin Rivers and drains approximately 59,000 square miles. Most of the runoff
through the watershed is derived from melting snow that creates a peak flow around February. Another

peak flow period in April to May is caused by heavy seasonal rains.

The Sacramento Basin, the northern portion of the Great Valley system, is the most important hydrologic
basin in California. It drains more than 5,000 square miles of the northern central valley. Existing water
supplies in the Sacramento Basin are heavily used, with the vast majority of water historically going to

the agricultural sector (California Department of Water Resources [CDWR] 1983). Transfers of water,
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including agricultural water, out of the Sacramento Basin account for well over half of the total water

diverted from northern to southern California.

Four major rivers drain the basin: the Yuba, the Feather, the American, and the Sacramento. The first
three of these rivers drain the northern part of the Sierra Nevada mountain range before emptying into

the Sacramento River. Shortly after leaving the Central Valley, the Sacramento River drains westward
into the Suisun Bay Delta. Numerous major reservoirs regulate the flow from this basin and provide

storage, flood control, and hydroelectricity.

Entering Suisun Bay from the south is the San Joaquin River system. This watershed is the largest
drainage basin in California, collecting surface and groundwater from 13,500 square miles. Average
discharge of the river system in 1986 was approximately 10,000 cubic feet per second (cfs); however, for

8 months of the year it discharged less than 5,000 cfs (CDWR 1983).

Suisun Bay comprises the easternmost portion of the San Francisco Bay system. The eastern reach of the
delta encompasses an area of about 738,000 acres consisting of 70 islands and tracts separated by 700
miles of waterways. Tributary streams that supply fresh water to the delta have helped to create and
define its unique shape, that of a triangle with its base facing away from tidal waters instead of toward
themn, as is typical of coastal plain deltas. The Sacramento River provides more than 80 percent of the
delta's inflow. San Joaquin River, Middle River, and Oid River contribute the remaining 20 percent of
inflow. More than 21 million acre-feet of water enters the delta during an average year. Discharge into
Suisun Bay varies from under 10,000 cfs to as much as 600,000 cfs during major runoff events (CDWR
1987). Consumptive water use averages 1.6 million acre-feet yearly. Water export for the Central
Valley Project and the State Water Project consume another 6.1 to 15.6 million acre-feet annually

(CDWR 1988).

The south channel through Suisun Bay is part of the major shipping channel, connecting the Port of
Sacramento to the Pacific Ocean. The remainder of the bay is shallow and is used by fishermen and
inhabited by wildlife. During periods of high deita discharge in winter and spring, Suisun Bay,
Carquinez Strait, and the easternmost reaches of San Pablo Bay become predominantly freshwater.
During long periods of relatively steady flow of delta discharge in summer and fall, stratification and

large horizontal salinity gradients develop with little net change in the salinity distribution.
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California natural resources agencies currently maintain two programs for measuring surface water
quality in the Sacramento-San Joaquin Delta and Suisun Bay region. The primary system is part of the
CDWR statewide monitoring program that has been under way for several decades. The relevant
sampling points are located in Suisun Bay and the delta. The second system was established by the State
Water Project during the 1970s and focuses on water quality in the North Bay and delta region.
Twenty-seven sampling stations have been established to rmonttor chlorophyll distribution, salinity,
heavy metals, and benthic biomass. The marked influence of seawater is evident in the disparity in
electrical conductance in the Bay versus the contributing rivers. Various water quality data including
salinity and heavy metals concentrations are available for the delta region in the SI work plan

(PRC/TMM 1992a).

The high density urbanization of the Bay Area causes a high demand for potable water. Potable water is
provided almost exclusively from treated surface water sources in the vicinity. Groundwater, conversely,
is used extensively for agricultural purposes, mostly for irrigation. According to the Contra Costa
County Water District (CCCWD), groundwater constitutes from 5 to 10 percent of the potable water
supply (Cummings 1996). Overdraft is currently not a problem in the Concord area, but is a significant
concern in other parts of the San Francisco Bay Area. Salinity, caused by saltwater intrusion, is a major
concern from an environmental standpoint and from the view of water supply. As such, extensive

monitoring is conducted throughout the Sacramento-San Joaquin Delta and vicinity.

Some wells in the vicinity of the NWS Concord Inland Area are still used for water supply. These
include several wells in the industrial complex area to the west, used primarily for process water and
cooling water, and 2 series of potable water wells surrounding Mallard Reservoir to the northwest.
CCCWD uses the groundwater from these wells on a daily basis to serve industrial clients. During
droughts or emergencies, groundwater from these wells is also used to augment the normal aqueduct
supplies of drinking water to the reservoir. Based on regional topography, the Tidal Area sites are
estimated to be hydraulically downgradient from these wells near the Inland Area. Water levels in wells
drilled by Lutton and others (1987) show a potentiometric surface that is comparable with a northward

flow toward Suisun Bay.
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2.6.2 Local Hydrology

The Inland Area lies within the Mt. Diablo-Seal Creek hydrologic watershed. The principal drainage for
this watershed is Mt. Diablo Creek, which is referred to as Seal Creek once it enters NWS Concord.
Flow in Seal Creek along the Inland Area is intermittent, occurring primarily during the winter rainy
season. Historical records show that some degree of flooding occurs during normal precipitation years
along portions of the creek near the Tidal Area. However, the section of the creek that runs through the

Inland Area is not a source of severe overbank flooding because the channel is deeply incised.

27 ECOLOGICAL CHARACTERIZATION

Problem formulation in the ecological risk assessment (ERA) requires identification and evaluation of
ecosystems at risk from adverse physical or chemical stressors. Previous Inland Area studies and recent
qualitative site surveys provided information on the ecological habitats, potential receptors of concern,
and types and extent of contamination for Site 13 - Burn Area. The initial assessment study report (E&E
1983), the SI report (PRC/Montgomery Watson 1993a), “A Natural Resources Survey Naval Weapons
Station Concord, California” (Jones & Stokes Associates [Jones & Stokes] 1982), and a "Wildlife Survey
of Concord Naval Weapons Station" conducted by the University of California Berkeley (UCB; Western
Division, Naval Facilities Engineering Command 1994) were reviewed for summary information. The
literature-based summary surveys reported biological data for the Inland Area of NWS Concord. Flora
and fauna occurring at specific sites were not documented in detail, and were considered as a source of
uncertainty when interpreting the survey results. RI surveys were conducted at Site 13 and involved

reconnaissance rather than detailed species counts. Section 5.3.4 describes the ecology of Site 13.
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3.0 INVESTIGATION METHODS

The following sections briefly describe the investigation methods employed during the RI. These
methads include field sampling methods and data validation methods. The description of the field
sampling methods include permitting, clearing utilities, surveying, soil sampling, and groundwater
sampling. The discussion of data validation includes outlining the analytical program and data validation
methods. A more detailed discussion of the sampling methods and procedures can be found in Section
7.0 of the FSP (PRC/Montgomery Watson 1995b). The use of a Geoprobe was a variance from the
drilling methods specified in the FSP. The Geoprobe method is discussed in detail in Section 3.3.1.

3.1 PERMITS, CLEARANCES, AND SURVEYING

All required Contra Costa County permits for drilling soil borings and installing monitoring wells were
obtained. Although NWS Concord is a CERCLA site and is exempt from obtaining permits from state
and local entities, Contra Costa County insisted that the Navy file permits and pay fees to install
groundwater monitoring wells. The county stated that it would revoke county licenses and prohibit all
future drilling activities by the drilling company within Contra Costa County if the county’s
requirements were not met. To avoid delays, the Navy complied with the requirements. A notice of
intent was filed with the California Department of Water Resources for the eight monitoring wells
instalted. Contra Costa County required one permit to drill all of the soil borings at the sites, and one

permit for each of the eight monitoring wells installed.

Existing engineering plans, drawings, diagrams, and other information showing underground utilities
were reviewed before drilling locations were finalized. Personne! from the NWS Concord Public Works
Department {PWD) verified the drilling locations and checked with the installation planning department
concerning any plans for future construction in the vicinity of the proposed locations. Private companies
that run lines across the station were notified by the local commercial underground utilities locating
service, and were asked to clear all drilling locations. The drilling locations at Site 22 - Building 7SH5

were finalized after a utility locating subcontractor identified the location of the UST piping.
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Each soil boring, monitoring well, and test pit location was surveyed to determine its map coordinates
using the California State Plane Coordinate System, North American Datum 1927. The monitoring well
survey points were the north side of each uncapped well casing with the exception of ACSMW010,
ACSMWO013, and ACSMWO014, which could not be accessed by the surveyors. For these wells, the top
of the protective casing was surveyed and the difference between the top of the well casing and
protective casing was subsequently measured. These elevation differences were subtracted from the
surveyed elevation to calculate an elevation for the top of the well casing. Survey points were referenced

to existing NWS Concord benchmarks. All surveying was conducted by a California-licensed surveyor.

3.2 SURFACE SOIL INVESTIGATION

Surface soil samples were collected from the first half foot of soil at all five sites, both from sampling
locations across the sites and from drainage ditches adjacent to the sites as described in the Field
Sampling Plan (PRC and Montgomery Watson 1995b). The sample locations across the sites were
determined based on site history and past use, with the exception of the grid samples at Site 13. The
purpose of these grid samples was to collect soil samples unbiased by any knowledge of the site. The
samples from the drainage ditches were collected to assess the potential of surface soil migration off site,

via storm water runoff.

3.3 SUBSURFACE SOIL INVESTIGATION

The subsurface soil investigation was conducted by collecting soil samples using drilling and excavating
techniques. Three drilling methods were used at the sites, including air rotary casing hammer, hollow
stem auger, and Geoprobe drilling. The drilling and excavation techniques, and the sites where they were
used, are described in Section 3.3.1. Geoprobe drilling is described in greater detail because a thorough

discussion of this method is not presented in the FSP. Section 3.3.2 discusses the trenching excavations.

Samples were collected from selected depths from all five sites for use in site characterization and
geologic classification. Analytical parameters for each sampling location were selected based on results
of previous investigations and knowledge of site history and past use. The specific geologic information
and analytical results are presented in Section 5.0 (Site 13), Section 6.0 (Site [7), Section 7.0 (Site 22),
Section 8.0 (Site 24A}, and Section 9.0 (Site 27).
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During the SI field sampling, soil samples were analyzed for total petroleum hydrocarbons - extractable
(TPH-E). The analytical results from this method identified the type of fuel detected throughout the
Inland Area sites as diesel. During the RI, the same sites were sampled for TPH-E. However, the results
indicated that the fuel type detected was motor oil rather than diesel. This identification of different fuel
types was a result of different target analyte lists used during the two phases of investigation. During the
SI, the TPH present was most likely identified as diesel because motor oil was not requested as a target
analyte. Samples were not analyzed for motor oil standard, so laboratory results would not have
indicated whether the actual detection of fuel was closer to the motor oil range. During the RI, the target
analyte list for TPH-E included motor oil and diesel. The chromato graphic patterns for cach sample
have been reviewed and have shown a consistent pattern with the motor oil standard. All data have been
validated and indicate that motor oil quantified during the RI is more representative of the type of fuel

found at these sites than the diesel previously identified during the SI.

331 Drilled Soil Borings

Drilling was conducted at all five sites to collect soil samples to characterize subsurface conditions, to
estimate the vertical and horizontal extent of contamination in the unsaturated zone, and to install
monitoring wells. At Site 13, soil borings were drilled using an air rotary casing hammer rig, becanse
the protective casing used during drilling stops groundwater flowing from the lower, confined aquifer to
the upper, unconfined aquifer. Hollow stem auger drilling was not used out of concern that if
groundwater from the confined zone was under sufficient pressure, it could flow past the augers into the
vadose zone and possibly aid migration of chemicals present in vadose zone soil. The air rotary casing
hammer rig was used to drill three borings from 44 to 125 feet bgs, which were used to construct

monitoring wells.

At Sites 17 and 22, soil borings were drilled using a hollow stem auger rig because the aquifers beneath
the sites were unconfined, so the potential that confined groundwater could aid the migration of
contamination - as expressed for Site 13 - was not an issue at these sites. Six borings were drilled at Site
17 from 30 to 35 feet bgs and five of the borings were used to construct monitoring wells. Three borings

were drilled at Site 22 to 35 feet bgs and were used to construct three temporary monitoring wells.



Geoprobe drilling was conducted across all five sites, with soil samples collected from depths ranging
from surface to 10 feet bgs. In addition, one sample was collected at 17 feet bgs from a boring at Site 13.
The sample locations across the sites were determined based on site history and past use, with the
exception of the grid samples at Site 13. Grid samples were coliected across the site to aid in the
assessment of the extent of chemicals present at the site, and confirm that chemicals were localized in the

trenches and gullies at the site.

The Geoprobe used during the RI field activities at NWS Concord is a vehicle-mounted,
hydraulic-powered soil probing machine that uses static and percussion forces to advance soil sampling
tools into the subsurface for sample collection. The soil sampling methodologies associated with the

Geoprobe are discussed below.

The sampling tool is attached to the leading end of the drill rod and driven into the subsurface using the
Geoprobe. Once the sampling tool was driven to the desired depth, the sampling tool and drill rod were
pulled out of the ground and the soil sample removed from the sampling tool. The sampling tool was

decontaminated prior to reuse. For additional sampling intervals, drill rods are connected in succession

to advance the clean sampler to the next depth through the same borehole.

Two soil sampling tools, a large bore sampler (1-inch-inside-diameter [ID] by 24 inches long) and a
macrocore sampler (1.75-inch-ID by 48 inches long) were used during RI field activities. The large bore
sampler was used to collect soil samples from discrete sampling intervals, that is, to recover a soil
sample at any prescribed depth. The large bore sampler remains completely sealed while it is pushed or
driven to the desired sampling depth. This task is accomplished by a piston stop-pin at the top end of the
sampler that holds a piston inside the sampler from moving while the sampler is driven to the depth
desired. Once at the top of the sampling interval, the piston stop-pin is removed by means of extension
rods inserted through the inside of the drill rods, enabling the piston to retract into the sample tube as the
large bore sampler is advanced 24 inches to recover the soil sample. If additional sampling intervais
were required, the large bore sampler was advanced through the same borehole to the next interval as

needed.

The second type of sampling tool, the macrocore sampler, was used to collect continuous samples. The

macrocore sampler was the first choice for sampling at NWS Concord because of its larger sampling
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volume, larger sampling interval, and ease of use over the large bore sampler. At some sampling
locations, especially in more saturated soils, sample recovery was poor using the macrocore sampler, so
the large bore sampler was used. Sampling starts for the macrocore sampler at the ground surface with
the open ended sampler. From the ground surface, the macrocore sampler is advanced 48 inches and
retricved from the hole with the first soil core. The next sampling interval is the next 48 inches as the

sampler is advanced through the same hole.

Each sample collection device driven into the subsurface was lined with a clear acetate tube. The clear
tubing (liner) allowed visual inspection of the soil core prior to determining the sample interval to be
collected. Once the sampling tool was removed from the borehole and disassembled, the liner containing
the soil core was extracted from the sampler. The liner was then cut at the desired soil sample interval
for chemical or physical analysis. The samples cut from the liner were covered at both ends with Teflon
squares and plastic end caps; labeled and placed in a cooler containing ice; and sent to a laboratory for
analysis. A new acetate liner was used for each soil sampling interval. The soil in the liner was screened
with a micro-tip photoionization detector (PID) while cutting the liner to measure any volatile
constituents present, and then was logged by a geologist using the Unified Soil Classification System

(USCS).

332 Trench Excavations

Twenty-four trenches were excavated to 5 feet bgs at Site 13 (where soils appear to be stained), to aid in
the characterization of debris and chemnicals at the site. The trenches were located in the gullies and
depressions where bumning or ordnance and fire training activities have occurred. Each trench was
excavated to native material using a backhoe. Trenches were excavated in order to investigate a larger
portion of the site than would be possible with shallow borings. Because the past burning activities
resulted in visibly stained soil, the areas of greatest apparent contamination were identified and sampled
during the trenching activities, Three samples were collected from each trench and the analytical
parameters were selected based on results of previous investigations and knowledge of site history and

past use.

One trench was excavated at Site 22 in the area identified as a disposal pit. Twenty samples were

collected from the floor and walls of the excavation. The alleged pit was believed to have been
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backfilled, so excavation of the fill was necessary in order to sample the native soil. The excavation was
backfilled with clean fill, and the soil removed during excavation was disposed as investigation-derived

waste (IDW) according to the waste management plan (PRC 1995a).

3.4 GROUNDWATER INVESTIGATION

The 1nitial stage of the gronndwater investigation consisted of installing permanent and temporary
monitoring wells. The final stage of the groundwater investigation included sampling these new
monitoring wells and existing monitoring wells. The following sections describe the groundwater

investigation in more detail.

34.1 Monitoring Wells

Eight permanent groundwater monitoring wells were installed at Site 13 (three wells) and Site 17 (five
wells). At Site 22, three soil borings were drilled and slotted polyvinyl chloride (PVC) pipe was inserted
into the borings to prevent the side wall collapse. Grab groundwater samples were collected from these
temporary wells. The soil borings were then backfilled with a Portland cement and bentonite grout
mixture, as required by the Contra Costa County Department of Health Services. Temporary wells were
used at Site 22 because few chemicals other than TPH were detected during the SI. In accordance with
the work plan, if groundwater contamination was detected, permanent wells were to be installed (PRC
and Montgomery Watson 1995a). In addition, one monitoring well was installed at Site 13 during the SI
and four monitoring wells were previously installed by UNOCAL adjacent to Site 13. The information
collected from these new and existing wells was used to characterize the hydrogeology and chemicals
present at these sites. As noted in Section 3.3.1, soil samples were coliected at selected depths from the
new monitoring well boreholes to assist with site characterization and geologic classification. The
construction logs for the new monitoring wells are presented in Appendix G. Based on the RI results,
four monitoring wells were installed and sampled in January 1997. The details of the additional

investigation are presented in the Site 22 work plan (PRC 1996¢).
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3.4.2 Groundwater Sampling

Groundwater samples were collected from the 11 new monitoring wells at Sites 13, 17, and 22, and the
five previously installed monitoring wells at Site 13. Two sampling rounds were conducted three months
apart at the permanent wells at Sites 13 and 17. The temporary wells at Site 22 were sampled once and
then were backfilied with a Portland cement and bentonite grout mixture, as required by the Contra Costs

County Department of Health Services.

Analytical parameters for these sites were selected based on previous investigations and knowledge of
the site history and past use. The specific hydrogeologic information and analytical results are presented

in Section 5.0 (Site 13), Section 6.0 (Site 17), and Section 7.0 (Site 22).

35 ANALYTICAL PROGRAM

The analytical program used for the NWS Concord Inland Area sites was designed to provide data of
known quality. To achieve this goal, documented procedures were followed for the identification and
documentation of all samples collected, containerization and preservation of all samples, sample custody
and shipment control, internal quality control checks for field and laboratory analyses, data reduction and

reporting, and data validation. Each of these procedures is described in the following subsections.

351 Identification and Documentation of Samples

The first steps after a sample is collected are to assign the sample a number, label the sample container or
containers, and document the collection of the sample. The sample numbering scheme was developed to
be compatible with both the Navy and laboratory computerized database management systems. The
numbering scheme allowed each sample to be uniquely identified and provided a means of tracking the
sample from collection through analysis. The sample numbers identify the site, location of the boring,
and the type of sample (sediment, soil, groundwater, or other). The numbering schemes used for all

areas of NWS Concord are consistent.

The numbering scheme does not provide the laboratory with any information that could bias the reported

results, which is especially important tor field quality control (QC) samples. The procedures for
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numbering the field QC samples (field duplicates, equipment blanks, and trip blanks) are described in
Section 3.5.1.2. The other QC samples collected for this project were matrix spike/matrix spike
duplicate (MS/MSD) volumes. The MS/MSD samples are required by the laboratory to measure
precision and accuracy of the analytical methods. However, the MS/MSDs are not considered unique
samples, and the extra sample volumes were numbered with the identical sample number as the original

sample.

Once the sample number was chosen, it was recorded on sample labels, field tracking sheets,

cham-of-custody forms, and other records documenting sampling activities including the field logbook.

3.5.1.1 Phase I RI Location Identification System

The location identification system consisted of three parts: (1) the RI site, (2) the location type (for
example, soil boring or monitoring well), and (3) the specific location (for example, grid node or
purposive location). Examples of the location identification system and each of its four parts are

presented below:

RI Site Abbreviation Location T'ype. Abbreviation - IS‘(I)](?:::}':I
BUA (Site 13, Burn Area) 5B (soil boring) A0l
ACS (Site 17, Bldg. IA-24) SL (sediment) B02
7SH (Site 22, Bldg. 7SH5) SW (surface water) Cos
PFR (Site 24A, Pistol Firing Range) | TP (trench excavation) D15
MTL (Site 27, Bldg. IA-20) MW (monitoring well) 003

The "RI Site Abbreviation” is a three-letter code identifying the RI site. The "Location Type
Abbreviation" is a two-letter code for the type of location. The "Specific Location" is a three-digit
number or three-character code used to identify a specific grid or purposive sampling location. For
example, grid node AQ1 would be located at the intersection of column A and row 01. Purposive and

trench pit locations were identified consecutively. Sampies collected at different times from the same
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location (for example, surface water) were differentiated by the date of collection and the sample

identification number.

All locations were recorded on appropriate forms during field activities to identify the location

corresponding to the sample sent to the laboratory.

3.5.1.2 Phase I RI Sample Identification System

The sample identification system consisted of four parts: (1) the CTO number, (2) the RI site from

which the sample was collected, (3) the sample type, and (4) the sample number. Examples of the

sample identification system and each of its four parts are presented below:

| CTO 'Numbet: | B:I.Si'te Abbrevratlon i iall:ll:nl-)el::t);g: | Sh:@ple Number
303 BUA (Site 13, Burn Area) SS (surface soil) 001
303 ACS (Site 17, Building 1A-24) GW (groundwater) 002
303 7SH (Site 22, Building 7SHS5) SW (surface water) 003
303 PFR (Site 24A, Pistol Firing Range) SD/SL (sediment) 004
303 MTL (Site 27, Building 1A-20) SB (soil boring) 005

The "Rl Site Abbreviation” remains the same for both the location and sample identification system.

The "Sample Type Abbreviation” is a two-letter code for the type of sample collected. The "Sample

Number" is a three-digit sequential code for each type of sample at each site. Each sample type (soil

sample, surface water sample, sediment sample, and groundwater sample) was numbered sequentially.

Field QC samples (trip blanks, duplicates, and equipment blanks) were numbered sequentially to ensure

that all samples were submitted blind to the laboratory. For example, a trip blank sent to the laboratory

with monitoring well samples collected from Site 13, the Burn Area, was identified as 303BUAGWO020

(the last sample collected that day would have been 3OSBUAGWO 19). Groundwater samples analyzed

for MS/MSD were noted in the remarks section on the chain-of-custody forms.
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352 Sample Analysis, Containerization, and Preservation

Samples were placed in pre-preserved containers appropriate for the intended analysis. All soil and
water analyses were conducted at an off-site analytical laboratory. A summary of sample containers,
holding times, and preservative requirements for all soil and water sampling parameters is presented in
Tables 3-1 and 3-2. All holding times were met because the samples were sent to the laboratory via

courier,

3.6 DATA VALIDATION

Data validation is a systematic process for reviewing and qualifying data against a set of criteria to
provide assurance that the data are adequate for their intended use. This is accomplished by reviewing
and evaluating all analytical data against precision, accuracy, representativeness, completeness, and
comparability (PARCC) criteria. The laboratory analytical data generated during the NWS Concord RI
were validated according to procedures outlined in the National Functional Guidelines for Inorganic
Data Review (EPA. 1994a), National Functional Guidelines for Organic Data Review (EPA 1994b), and
NWS Concord, Inland Area Sites Q4PjP (PRC/Montgomery Watson 1995¢).

The scope of data validation encompassed 378 environmental samples that were collected between
February 1995 and January 1996. The analytical program included the following analyses: Contract
Laboratory Program (CLP) volatile organic compounds (VOC); CLP semivolatile organic compounds
(SVOC); low detection limit SVOC; CLP pesticides and PCBs; low detection limit pesticides and PCBs;
inorganic compounds (including mercury and cyanide); hexavalent chromium; TPH-purgeables (TPH-P)
and TPH-E; dioxins; total organic carbon; moisture content; bulk density; specific gravity; permeability;
sulfides; pH; salinity; anions; alkalinity; nitrate/nitrite; surfactants (total dissolved solids [TDS]); and

total suspended solids (TSS). The analytical methods and references are listed in Tables 3-3 and 3-4.

3.6.1 Validation and Verification Methods

The validation and verification of the data generated during field activities is essential to ensuring data of
defensible and acceptable quality. Data values that are significantly different from the population are

referred to as "outliers.” Outliers can result from improper sampling or analytical methodology, hot
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spots, matrix interferences, data transcription errors, or calculation errors. Qutliers resulting from errors
found during data verification were identified and corrected; those that could not be attributed to
analytical, calculation, or transcription errors were reported in the case parrative section of the analytical
report. Additional verification methods for field and laboratory activities are presented in the following

two subsections.

3.6.1.1 Field Data Verification

Field personnel reviewed field data to identify inconsistencies or anomalous values. Any inconsistencies
discovered were resolved immediately, if possible, by seeking clarification from the personnel
responsible for data collection. All field personnel were responsible for following the sampling and
documentation procedures described in the FSP to ensure that defensible and justifiable data are

obtained.

3.6.1.2 Laboratory Verification of Data

Laboratory personnel assessed the data at the time of analysis and reported, through a review of raw data,
any nonconformances in analytical method protocols. Detailed procedures for laboratory validation and
corrective action are described in the laboratory’s quality assurance (QA) plan. The laboratory QA plan
discusses sample control, methods of analyses, calibration procedures, document centrol, QC, QC

checks, QA, corrective actions, and data review.

3613 Analytical Data Validation

During the validation process, all results were identified as either acceptable for use, estimated and
acceptable for limited use, or rejected and unacceptable for use. Results considered rejected were
retained in the database but were not used in quantitative evaluations. Estimated and rejected data can
result from improper sampling or analytical methodology, matrix interferences, errors in data
transcription, and changes in instrument performance. Erroneous results found during data validation

were identified and corrected. Validation methods for field and laboratory data are presented below.



Data validation was performed by a subcontractor independent of the project laboratory. Data validation
was performed by the following firms: Maxwell/S-Cubed, Alexandria, Virginia; and ICF Kaiser

Engineers, Inc., San Francisco, California.

The validation procedure for non-CLP methods includes (1) reviewing the requirements of the analytical
method and the project QAPJP, (2) reviewing the data package to ensure that the requirements of the
analytical methods and the QAPJP were met, and (3) reviewing the data package against applicable
criteria from the EPA functional guidelines. Although the functional guidelines do not specifically
address analyses other than CLP methods, the general concepts presented in the guidelines were applied

te the non-CLP analvtical methods.

Specific causes of rejected and estimated data and quality control criteria (QC) are discussed in detail in

the Quality Control Summary Report, Appendix .

Cursory Data Validation - Cursory validation was performed on all data summary packages for
analysis of soil and groundwater samples by CLP and non-CLP methods. The data reviewer was
required to notify TtEMI and request any missing information needed from the laboratory. The
elimination of data from the review process was not allowed. All data were continued through the
validation process and qualified and requalified as many times as required if they failed to meet the
established criteria. Data summary packages consist of sample results and QA/QC summaries
(equivalent to CLP Forms I through X for organic anatyses, and Forms I through XIV for inorganic
analyses), including calibration and internal standard data. There are no guaranteed minimum number of

samples for a sample data group; however, the maximum number of samples did not exceed 20.

Full Data Validation - Full validation was performed on data packages for analyses of soil and
groundwater samples by CLP and non-CLP methods. The data reviewer was required to notify TtEMI
and request any missing information needed from the laboratory. The elimination of data from the
review process was not allowed. All data were continued through the validation process and qualified
and requalified as many times as necessary if they failed to meet the established criteria. Full validation
was performed on approximately 10 percent of the sample data group. Data packages consist of sample
results, QA/QC summaries (equivalent to CLP Forms I through X for organic analyses, and Forms 1

through XI'V for inorganic analyses), and all raw data associated with the sampie results.

3-12



3.6.2 Data Validation Criteria

The QC criteria reviewed for both cursory and full validations are as follows:

. For CLP organic analyses: holding times, calibration, gas chromatograph tuning, internal
standard performance, blanks, surrogate recovery, target compound list (TCL)
identification, compound quantitation and reported detection limits, tentatively identified
compounds (TIC), MS/MSD recovery, blank spike or laboratory control sample
recovery, overall assessment of data for a sample delivery group (SDG), and field
duplicate sample anatysis.

. For CLP inorganic analyses: holding times, calibration, blanks, interference check
sample (ICS), laboratory control sample, sample result verification, MS/MSD sample
analysis, field duplicate sample analysis, inductively coupled plasma (ICP) serial
dilution, graphite furnace atomic absorption, QC, and overall assessment of data for an
SDG.

The Inland Area project personnel reviewed the data validation reports from the validation subcontractor
to assess whether chemical measurement data quality objectives (DQQO) were met and to determine
whether the data are usable for their intended purpose. The details of the data validation process are

discussed in the Quality Control Summary Report presented in Appendix I.

3.7 QA/QC FIELD PROCEDURES

Field QA/QC samples were collected for laboratory analysis to evaluate sampling and analytical
precision, accuracy, and representativeness. The QA/QC samples were consistent with guidelines
presented in the Navy QA/QC requirements (Naval Energy and Environmental Support Activity
[NEESA] 1988). Additionally, the QA/QC program, as presented in this section, meets the guidelines
presented in the appropriate regulatory guidance (EPA 1990b).

Field Duplicate Samples - Field duplicate samples were collected at the same time and from the same
sampling mairix as the original sample, but were subm itted to the laboratory separately to assess the
consistency of the overall sampling and analytical system. Field duplicates were analyzed for the same
constituents as the original sample at a rate of 10 percent. The 10 percent basis was determined

separately for each sample matrix and did not include the QC samples. The samples were collected,
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numbered, packaged, and sealed in the same manner as other samples and submitted blind to the

faboratory.

Laboratory Split Samples - Sample locations in the Burn Area (Site 13) were selected for collecting
split samples for analysis of SVOCs (using low detection limits) and for standard CLP analytical
methods. In addition, split samples were collected for rinsate water samples (collected approximately

every 2 days).

Reference Samples - Samples were collected to evaluate interlaboratory analytical precision and
accuracy and to serve as external QA samples. These referee duplicate samples were collected and sent
to a referee QA laboratory only when regulatory agencies collected split samples. The collection of
referee duplicates or referee split.samples was identical to the sampling method associated with the field

duplicate samples described above.

Source Water Blank - One source water blank sample was collected from the domestic base water
source to determine quality parameters. The source water sample was analyzed for the same parameters
as the samples collected during the Phase A RI. The source water was used throughout the investigation

for the detergent wash water for decontamination procedures throughout the investigation.

Equipment Rinsates - Equipment rinsates are used to evaluate sampling device cleanliness. The
equipment rinsates were collected after a sample collection device, such as a split-spoon sampler or
bailer, was subjected to standard decontamination procedures. Appropriate water for the intended
analysis was poured over or through the sampling device, collected in a sample container, and sent blind
to the laboratery for analysis. High performance liquid chromatography water or equivalent organic-free
water was used to create samples for organic analyses, and deionized water was used to create samples

for inorganic analyses. The equipment rinsate samples were collected on a daily basis.

Trip Blanks - Trip blanks are used to identify possible sample contamination originating from sample
transport, shipping, or site conditions. Trip blanks were prepared in the laboratory using organic-free
water. They were then shipped with the sample containers to the field, stored with the field samples, and

returned to the laboratory with the samples scheduled to be analyzed for VOCs, One trip biank

3-14



accompanied each cooler containing VOC samples and was analyzed for VOCs, because these

compounds have the greatest potential for cross contamination.

Quality Control Practices - Field measurements were obtained while collecting water samples as part

of the sampiing program. These measurements and the associated QC practices included:

» pH, specific conductance, turbidity, and temperature - measured in duplicate 10 percent
of the time
. Water levels - measured in duplicate 10 percent of the time.

Subcontractors conducting field activities followed QC practices as provided in their standard operating
procedures (SOP). Results from field measurements and QC checks were compared to the PARCC
criteria presented in Section 3.0 of the QAPJP.

3-15



$300M T Dot 100D 2493[S UI-9 9122-d WISV JUBNOY AINSION

VN VN aqns AqIaYS JPorRmIfE) Aysoiod [10S
VN a¥N aqm Agi3ys LE6T-A NLSY Aysuaq 3ing |10S
snoy g/ Dot 1000 oA02]S UI-9 VSr06 Vdd Hd
sSmoy 7/ Dot JGOU JAIDYS "UI-g Y961 Vdd Wy JUd[BAEXIH

SUUOW g ‘SIAE0
shep g7 ‘AIndaan DoV ‘100D 2A29[S 'UI-9 d10 S[eIaN

SSASATVNY TYIISAHL/DINVIUON]

s&ep Oy/sAep ¥ Dot 00D aA33[S "U1-9 VSI08 Vdd ® 1401 VD S[qeIorIX{-SUOGIEICIPAT] WNI[ONRJ [EI0L

skep p1 Dot 100D 3420 "UI-9 V6108 vVdd 2 1IN VO 2]qeaBing-su0qied0IpAH W3OS [HOL

shep (p/sAep 8T Dok ‘100D 3AB3]S "W-9 0878 Vdd SUBATJ/SUIX01(]

(d0d) sjhusydig pajeunio[yaiiod

SABp (/SARD $1 b 100D SASI[S T1-0 F %) pue SOpIoNsa SULIOJYIOURSIO

sAep Op/sAep 1 Dol 100D 3A09]S "Ui-g d10 (DOAS) spuneduio)) a1UE3IQ) S[HBIOAIWISS
aoedspesy oN |

sAep pi Dol 1007 pAARIYS “Ul-g 2d 10 (DOA) spunoduwo)) dues1( A[HE[0A

ISASATYNY JINVIHO

qoWiL SuipjoH SATBAISSSI] Jaurejuo)) ajdureg glequiny poyIay Isjsmered

SATINVYS TIOS HOI SINTWIHINOM
FALLVATASTUd ANY ‘STINLL ONITTOH “YANIVINOD TTdINVS
NOLLVOILLSHANT TVIAAWHTY VATV INVINI

I-€ II4V.L



SISA[BUE 0} UOIOBIIXS WOLJ SABDP JO JSQUIAL WINUITXEW SYJBO1IRIEXS 0] Fundies woy sAep Jo ISqUINT WNWIXEW 3L} O} S1o§21 SAep JS./5Aep X,

Wue ], [on,] punodiopuy) FunjesT - LAN]
we13or] A10jeioqe T 0enuo)) - 410
seLsIR pue Sunsa] Joj A19100§ VDLW - WISV
san[ea KJISUSP {108 PUE JUSUOS SIMISIOW PaInseawy FuIsn paje|ndfes s Ansorod jiog
o[qeonidde 10N 5
$OAQ3[S "DI-Q OM) UIRIUOA []im 1090y
["ZOINTO “E661 “SesATewy a1uedI) Jof SHoM Jo Juswael§ 41D VdHSI
0"E0INTI ‘€661 ‘sesA[euy soluediou] 10J OM JO JUSWRIEKS dTD VIS o

q
1-§ 9[qel ‘0’ Uonoes ul pajussald ale saoudISfI pOIpall apdwo) ¢
VN VYN oAB[S "W-9 b$8-a WISV . Anaelgy ogioadg
VN VN aqm £q[3ys #8-5-0 WISY Aqeaundg
VN VN 2439)S U9 Zer-Q WSV (JR1PWOIPAH) SISA[eUY IZIG UIelD
QWL FurpioH 2ANBAISSDI] Tourejuo)) sjduweg gloquINN poyis|y Inpured
(GINNLLNOD)

STTAAVS TIOS W04 SINTNTIINOTI .
FALLVANASTA NV ‘STINLL ONIGTOH UANIVINOD A'TJNVS
NOLLVOILSAANIT TVIGTATH vAAV (INVINI

€ ITdVL



0'00¢ Vdd S)EJINg
0¥06 Vdd gHd
D0bSS WS (SVYEIN) siuejoejIngsjuedy Surweo,
1'01€ Vdd Ay
{syjuow g “sjejeur
1d20xa) s4ep £ Dob 100D T d JSTEIOUIA] TeI3USD
SOy 7 Dol 100D Tw 001 d 0°00¢ Vdd SHIIN/STRNIN
skep / Dol 100D TW 001 d 2091 vdd SpI[O§ pepuadsng JEOL
Dot 1000
skep §7 > Hd 0 OH w571 D I'S1y vdd uoqie) dpuediQ e
sanot 7, Dot 100D W 0S¢ d V961L Vdd WNWOIY) JUS[RABXSH
SYIUOU § ‘S1910 7> Hd 01 EONH .
“shep g7 “AInols|y ‘sl gl d d1o S[eIO|
SASATVNY TVDISAHA/DINVDOUONI
sAep Qp/sAep L Do 1000 TC D VS108 Vdd 2 LANT VO JqEIOBIXY-SU0GIEd0.PA] UIMs[0nAd |€10],
Dot 100D soedspesy ON
SAED 1 7> Hd 9 10H T 08 A VS108 Vad % 1dNTVO a|qeaflmg-suoquesoIpAH WINSjoNRd [BI0L
(g0d) sikueydrg paeutio)yoilod
SABP (}/SABP L Jab ‘1090 gte D d1o pue saprofsed sulio]joousdio
sAep O/sAep L Dsb 1000 T 0 d10 (DOAS) spunodo) fuesiQ) S)E[0AlSS
Dol 1007 asedspeat; oN
skep p1 > HA0 [DH w08 A pd’10 PRUIPOI (DOA) spunodwio)) o1Ue31Q) S[HE[OA
:GASATVNYV DINVOHO
AP ], Juspjoy SOATIBALISAL] aumjop srdweg hu_:n_E:oO lOqUINN POIIRAL mjeweieg
ordureg

STTINVS HELVA 04 SINTWTIINOTI

FALLYANASTAd ANV ‘STNILL ONITTOH “TINIVINOD ITJAVS

NOLLVOILSHANI TVIGAWER VIYY ANV INI

TEATHVL



welfolg A101810qeT 10enuo)) - L10

pIay 2y 11 poutojsad sisAjeuy

Anpenb Ja1em 23eN|2AS O) PAsN SAL[BUE PAISI] S JOJ ULISY O1ISUST € ST S[BISULIA] [BISUAD)

Iaj[y ucon g Suisn 1]

['Z0INTO “S661 ‘SasA[emny anueSiQ) JoJ JIOA JO Juauwagels 4710 VA94SN
0" SO'TI “£661 ‘sesAjeuy JUBTIou] JoJ IOM JO JURUISIEIS 41D VIS
SISA[EUR 0} UOHORIIXS WOIY SARP JO IOqUINU WNWIXBUW 941/uonioenxa o) Suljdues woyj sABp Jo Jaquuny WNIIIXEW 3u O} S1aJ3) sAep ,S,/s48p X,

azis T Of ‘wnydas paui[-uoydL, Ys fels (VOA) JOA = A

swnjoa ajdwes o} uIpIod9E PAZIS JUIRILOD UIAYRAI0] = d
swinjoa ajdwes 03 SuIPI023L PAZIS ‘PI} POU-UOJDL, UM SSB[E J0quUiy = D) :sadA | JsureiRO)
7-8 91geL, ‘0'8 Uoi0ag Ul pajussad a1e S30Us1aJ0) POLISL S3Rjdwe])
6861 ‘TENURIA patd Yue[ [30,f puncIdispuy) ulyes BIWIOH{E]) JO ¥IS - LANT VO

3
]

2

q
e

UINISSBIO ‘wWnid[e)) ‘o “wnipos
‘asaueSuepy ‘wmssuSejy] ‘uod) ‘raddo)
-- BAO(R PaqLIDSp St PIZAJRUE) S|eja|y

1°021 vdd gaouelonpuo)) oicadg
2017 WS ssaupIey jelo]L
1091 vdd SAL
0°00¢ vdd RIBINN]
0°00¢ Vdd spLiofyD
000t Vdd apuioni]
q
s3Iy, Suipjoq SOAIIBAIISAI] aumjop sidureg  1aureluo)) plAGUINN POISAl Japueie]
adiueg
(QANNLLNOD)

SAIJNVS WALVAL M0d SINTWTIINOTY

AALLVAYASTId ANV ‘STINLL ONIATOH “HANIVINOD TTINYS

NOLLYDLLSIANI TVITTINTY VAIY ANV'INI

TedT1avL



dnuesps 1aenxe fyderSojewolyd uonesurad (a8 D
‘poyldW Y JH PAISI] SU} UO Paskq SIE g IoM JO JUSUEIS 410 91 Ul panjivads ale sasAjeue JT0 10§ S2Inpaoosd UoIoRNXI 9L ¢

WISV VN 912Z-d WISV URUAD) 2ISIOA

WISV VN $58-0 WLSV Anavio og1asdg

WLSV YN LEGT-A WISV Lsua AIng 1108

WILSY VN $805-A WISV Ajigesuriod

9b8-MS VN aepnafe]) Aysoiod 110§

WISV VN TP-a WILSY {JswoIpAH) SIsA|EuY 9ZI§ URID

13 Hd Ir8-MS VN Voo vad Hd

:o_uumbxm
NIIWLIC[O]) 9pg-MS Jatep paiIlIsIg V961L Vdd WAILIONY) JUA{BARXIH
(v050£/d1D)

vV 2 d0I gLAS 0 COW'TL uosa3L PRY 41 STEIIN
SASATYNY TYDISAHI/DINVOUONL
$[(eIoRyXT-5u0qIes0IpAH

ar/oon IO 010 435911 9p3-MS R UNT YD (V0SSE) uoneaog  v§108 Vdd 2 L4NT VO wna(oaRd [EI0L

(vocos)
Ad'QIDD XAl uhose  opg-mS @Y1y  der) puesdng V5108 vdd % L4NT VD sajqeefind-suaqIeocipAH wnafeiag 18301
sAdD pue sAddD _
WISHOD  -B13Q ygnoxy) -ena), 9pg-MS (v0ssg) uonesiues 0878 vdd SHBINg/SUIXOICT
: {0v9¢€
% VOSSEMTO) (g0d) siAusydig pareuionyasiod
and/09 T0L ['Z0A710 DdO PuE UONEUNS 410 pUE S3PINNSIJ SUHLC[OUESI)
(o¥9¢

% VOSSEdTY) DOAS NI uonsag mo'] pue (DOAS)

SW/0D DLL 07 + 1L I'TONTO DD PUE HONEUOS 410 spunodwo)) eI [L[0AIWSG

(v0£05/d D) :
SW/DD DILOT + 0L ['ZTOWTO dei], pue afmng d10 (DOA) spunoduro) ue3IO ANRIOA
SASATYNY DINVOHO
nbiunsa ], ST qPOUAIAJY Snbiyaag, Jaquunpy Izpuieied
a)k[euy uonsenxy powmaI

STTAINVS TIOS HO4 SGOHLT TVILLATVNY
NOILVOLLSTANI TVIAINTY VIV UNVINI

€-fATAYL



Adoosonoads uopndiosqe orwoye
Adooasonpads notssnus ewse[d pajdnoo A[aaponpur
1019219p uoneziuolojoyd
10J3312p UOIRZIVOT Jwe|]
FUILICNUOW UQT SALJ0]3S
J0yaoiep ainydes uonsdje
Kppwonosads ssew
AydesBoyewioay sed
URINJOZUSQIPOJO[YD
urxorp-d-ozuagIpoIoTyd
SOUI[AX ‘QUIZUIG|AIS ‘BUINJO) BUIZUG
spunodiuos papnuapl A[3AT1e)u)
ISIf MARUR 10F R
181] punodurod 1081e)
sferojey pue Bunsa], 10 A331908 UBSLIIWY

VY
2 10|
:did
14
JNIS
I0d
‘S
9 p
AdD
aad
XHId
DIL
YTYL
TOL o
JALLSY

6861 “TPAURIA PJoL YUEL, [9n,] PUnoJBIopup) SUresT BIUSOjIED JO NS LANT VD
0661 yEnomyp sorepdn yum 9861 “ISeM PIOS SUnENEAT 0] SPOWRIN 1S9L VAT :9¥8-MS

0" SOINTI “SesATeuy otuediouf 10] Spom JO Wwawsiels 4710 V4aSN

["Z0WTO ‘sesAeuy duedI() 10§ SHoA JO JuswRlelg 410 VdHS(1
wesfoxd A101BIOQR] 10BNUOD

(ANNLLNOD)
STIJVS TI0S HOA SAOHLAN TVIILATYNY
NOLLVOLLSTANI TVIGAINTT VIV ANVINI

€ HTIVL

41D q



I ANAaponpuo)) £861 Vdd VN 1'0Z1 vdd JeouERNpuC)) O
LONBIY L, 7661 VHdV VN J0PET NS sssupIey [I0L
OLIBUARIL) €861 vdd VN 1091 Va4 Sal
ALwWIo]0)) €861 vdd VN 0"00€ Vda RN
Aydesdojetions) vo] ¥861 Vdd VN 0°00€ Vda SpLIO[Y)) pue ‘dpLIONj4 ‘31eJ[Ng
JRW Hd 9r8-MS VN 0v06 Vdd Hd
JUIBWILION0D 7661 VHAV VN 0SS NS (SVEN) S1e)oRLING/sjuagy Fuiureo,]
uopen ], £861 Vdd VN 1'olg vda Ayunjey]y
nvm_m._m::\a _Eozuo
wRW Hd 9F8-MS VN 0¥06 Vdd Hd
OLGIUNARID €861 Vdd VN 7091 Vdd spijog papuadsng Tej0,
IISWHIODD) €861 Vdd VN 0°00€ Vdd SILHN/MENIN
UCHEPIXO/UORSNqIIO)) €861 vdd ¥N I'S1t Vdd nogJe;) dedIQ felo],
SLHAWILIOI0) 9b8-MS VN V961L vdd UNTWOIY ) JUR[BABNSH
(vorog/d12)
vV %% dOI VL 0 EONTL uonsagdi(f Py 41 S|eIRIN
:SASATYNY TVIISAHI/DINYOYONI
Or8-MS {vorsc) VS108
Q— n—xUO :O .—O«OE ,_m.mvmﬂ u% ﬂ?.— <U E::: ...“— hucumummom {mm u% H meH QU mv_sm._umbxmumcgaoo._ﬁhm E:v_o.:um ﬁ.mho.—.
918-MS V108
A al4/00 XALM ‘uoseD pYIVD  (Vogos)der puesdmg  vdd ® LANT VO 53]qeadng-suoqresclpAy wWndjonad [E10],
(09€ % VOTSE/dTD)
OdD pue uoydexy (42d)
pinbi-pinbig siAuaydig pareutio|yokjod
and/on grell 1'Z0W10 snonupuo) &1 puB SOpIoNSad SULIo|goouedIQ
(OV9EVOTSE/ATD)
U&U ﬁ:w _._Oﬁombx‘m_
pinbi-T-pibry (D0AS)
SW/DD D11 0Z + DL 1"Z0WT0 snOBUIUO)) Fgie) spunodwoy) S1ue3I() [HR|OAIUIS
(V0£0S popo)
SIN/DD OLL 0T + TOL 1200 de1] pue ading [wgy d'TD PaUIpoOy (DOA) spuncdiuo)y s1uEs() S|IIE[OA
SASXTYNY DINVOHO
vozw_:auu 1 1817] qRoUSIRIY wanbiyaa], Isquunpy wpuried
ARy uonaenxy poyIsiy

STTIAVS HALVA 04 SAOHLT TVOLLATYNV

NOILVSILSIANI TVIANTY VY NV INK

e UTIV L



UOlB[o0ssY UEdH dljqnd UedlpPuy - VHAY
P95 SY) UI PAINSEDW ST AOUBIORPUOD 51J102d

Adoosogpreds uondiosqe aluoje
Adoosonoads uotsstws ewseyd pajdnod AjRanonpul
10123)9p uopezIucicyoyd
I0}3J0P UOTEZIUO! SUIE)
BurI0)IUOUI UOT BATIIA|DS
10109)3p armded UonR|3
Anpuionoads ssews
KydeiSojeuiono sud
UBIJOZUIQIPOIOTYD
urxolp-d-0ZusgI posofyd
SAUS[AX ‘QUIZUIQJAYID DUANIO} ‘QUIZUSQ
spunodtios payuuapr A[aA1EIIN)
151[ )A[RUR 1T}
151] punodwios Jage)
s[eLIBIEly pue Sunsa], 10 K19190§ UBdLIOWY
6861 “feNUEy POt JUBL |9n.] punoB1apur) BUIEa] BILIONIED JO AE)S
7661 “IDIBMIISEA, PUR ISIBA JO UOLBUFWEXH QU3 10 SPOUIS]A PIRpUELS
861 TOIBIA ‘SIISEA PUE 3312 JO SISAfRUY |E21WYD) J0] SPOYIIN
0661 yFnonp sayepdn Yira 9861 ‘Ise PHOS Sunen[EAY 10} SPOYIRN 1531 VdH
0'COI ‘sasAteuy o1uedIou] 10] SHOM JO Juewe)g 410 YIS/

[ ZONTO ‘SosATeuy o1ueB10) 10§ oA JO jusuiRlels 41D VJHSn
wesfoid Alowioge] J0enU0d

-K)ienb J51EM 91EN[EAA O} paSh 2ue J8t} saIA[EUe Palsl] i 10 ULy sl1sUsE © S S[RIUTA] [RISUSD)

A4
i)
aid
QUK
WIS
(o4
‘S

2D
2adD
AdD
X414
DIL
VIVL
TTOL
WISV
(LANTVD
‘VHAV
Vdd
OF3-MS

dT0

dnuespo yornxs AydesSojewonyo nonesuuad 93

3
=

q
D

‘pOIoW  dH PAISH A1 U0 Paseq 318 Juq NIOM JO JUAWNEIS 1) oY) ul pargroads o saskjen JT0 10§ 53Imp3ao0dd uoENXI AN ¢

{urnisseiog
(VO10£/dTD) ‘uInpoje)) ‘GuIZ ‘WRIPOS ‘sAUETULIN
dOl 0" CONTI uonsaBI( pIoY d1o ‘wmssuFey ‘no1] ‘yeddo)) spER
_uu:w:._;ov L U3 ganbluyaa], JaquuinN Iajewele
uoneIxRyg PO
(@ANNILNOD)

STIJINVS ALV M 04 SAOHLIW TYOLLATVNY
NOLLVOLLSFANT TVIGITATE YIIV ANVINI

£ TI4V.L



4.0 PRELIMINARY IDENTIFICATION OF APPLICABLE OR
RELEVANT AND APPROPRIATE REQUIREMENTS

Section 121(d) of CERCLA, as amended by the Superfund Amendments and Reauthorization Act
(SARA), states that remedial actions must attain or exceed ARARs. ARARs may include regulations,
standards, criteria, or limitations promulgated under federal or state laws. An ARAR may be either
"applicable,” or “relevant and appropriate,” but not both. The NCP (40 CFR Part 300) defines

"applicable," and "relevant and appropriate,” as follows:

. * Applicable requirements means those cleanup standards, standards of control, and other
substantive requirements, criteria, or limitations promulgated under federal
environmental or state environmental or facility siting laws that specifically address a
hazardous substance, pollutant, contaminant, remedial action, location, or other
circumstance found at a CERCLA site. Only those state standards that are identified by
a state in  timely manner and that are more stringent than federal requirements may be
applicable.”

. "Relevant and appropriate requirements are those cleanup standards, standards of
control, and other substantive environmental protection requirements, criteria, or
limitations promulgated under federal or state environmental or facility siting law that,
while not "applicable” to a hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstance found at 2 CERCLA site, address problems or situations
sufficiently similar to those encountered at the CERCLA site that their use is well suited
to the particular site. Only those state standards that are identified by a state in a timely
manner and that are more stringent than federal requirements may be relevant and
appropriate.”

The preliminary identification of ARARSs involves considering a number of site-specific factors
including potential remedial actions, compounds at the site, the physical characteristics of the site, and
the site location. A requirement is applicable if it directly and fully addresses or regulates the hazardous

substance, pollutant, contaminant, action being taken, or other circumstances at the site.

If a requirement is not applicable, the next step is to consider whether the requirement is relevant and
appropriate. The basic considerations when determining whether a requirement is relevant and
appropriate include evaluating whether the requirement (1) regulates or addresses problems sufficiently

similar to those encountered at the CERCLA site (that is, relevance) and (2} is appropriate to the
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circumstances of the release, such that its use is well suited to the particular site. A requirement may be
relevant, but not appropriate, given site-specific conditions. Moreover, only part of a requirement may

be considered relevant or appropriate in a given situation.

Only substantive provisions of laws and regulations are considered ARARs. Section 121(e)(1) of
CERCLA states that A[r]o...permit shall be required for the portion of any removal or remedial action
conducted entirely onsite...= Permits are considered procedural or administrative requirements.
Provisions of generally relevant federal and state statutes and regulations that are procedural or non-

environmental, including permit requirements, are not ARARSs.

Further, ARARs only apply to hazardous substances, pollutants, or contaminants that will remain on site.
Off-site actions, such as discharges to a publicly owned treatment works (POTW) and treatment of waste
residuals at an off-site hazardous waste treatment, storage, or disposal facility, must meet afl applicable

requirements. For this reason, such requirements are not identified as ARARs.

ARARs may be waived under certain conditions as set forth in Section 121(d) (4) of CERCLA as

amended by SARA. These circumstances are as follows:

. The remedial action selected is only part of a total remedial action that will attain the
ARAR when completed.

. Compliance with the ARAR will result in greater risk to human health and the
environment.

. Compliance with the ARAR is technically impractical from an engineering perspective.

. The remedial action selected will attain a standard of performance equivalent to the

ARAR through use of another method or approach.

. With respect to a state ARAR, the state has not consistently applied or demonstrated the
intention to consistently apply the standard, requirement, criteria, or limitation in similar
circumstances for other remedial actions within the state.

Several of these waivers may be relevant to the Concord Inland Area sites or to specific remedial
alternatives and will require further technical evaluation. As the investigation moves into the FS and

design phases, the Navy will evaluate whether it is appropriate to waive an ARAR.



In addition to ARARs, the NCP provides that agency advisories, criteria, or guidance may, as appropriate
he considered (Ato be considered or ATBCs) for a particular release. The TBC catcgory consists of
advisories, criteria, or guidance that were developed by EPA and other federal agencies, or states that
may be useful in developing CERCLA remedies, (40 CFR Part 300.400[g][3]). As explained in the
preamble to the NCP, "TBCs should not be required as cleanup standards because they are, by definition,
generally neither promulgated nor enforceable so they do not have the same status under CERCLA as do
ARARs. TBCs may, however be very useful in helping to determine what is protective at a site, or how

to carry out certain actions or requirements” (55 Fed. Reg. 8743).

As the lead agency under CERCLA at WPNSTA Concord, the Navy is responsible for identifying federal
ARARs. The state is responsible for identifying and advising the Navy of potential state ARARs. The
Navy formally requested ARARs from the state for all Inland Area sites in Augnst 1993. Responses

were received.

ARARS identified for remedial actions are based on anticipated chemicals present, the location of the
site, and possible remedial actions for the site. This report presents only the chemical- and
location-specific federal ARARs that may be applicable to Inland Area sites. Table 4-1 presents the
specific ARARs applicable to the Inland area sites. Action-specific ARARs will be discussed in the FS,
after remedial alternatives have been identified. As the RI/FS process continues, the ARARs will
continue to be refined and adjusted. A final determination of ARARs will be identified prior to

completion of final decision documents for the Inland Area sites.

4.1 CHEMICAL-SPECIFIC ARARS

Chemical-specific ARARs are health- or risk-based numerical values or methodologies that, when
applied to site-specific conditions, result in the establishment of numerical cleanup values. These values
establish the acceptable amount or concentration of a chemical that may be found in, or discharged to,
the ambient environment. If a chemical has more than one ARAR, the most stringent will be identified
as an ARAR for any remedial action. The two media of concern are soil and groundwater at the Inland

Area sites; surface water is not present at these sites and is not a concern.
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4,1.1 SOIL

Chemical-specific ARARs for soil include the PCB Spill Cleanup Policy and the hazardous waste
identification criteria. The PCB palicy has not been promulgated, therefore it will be a TBC criterion.
The hazardous waste identification regulations are implemented by the California Department of Toxic
Substances Control. These regulations provide criteria for determining if excavated soil must be

managed as a hazardous waste.

4.1.2 Groundwater

The potential chemical-specific ARARs have been identified in Table 4-1 for surrounding groundwater
at the Inland area sites. Table 4-1 screens the specific requirements under the pertinent statutes and

identifies the potential groundwater chemical-specific ARARSs for the Inland area sites.

Groundwater protection standards are promulgated under the federal Clean Water Act. For the Inland
Area sites, water quality objectives will be based on state requirements, because they are developed in
conjunction with the Clean Water Act. The San Francisco Bay Basin Water Quality Control Plan
(RWQCB, 1996) contains water quality objectives for specified beneficial uses.

The Safe Drinking Water Act (SDWA) establishes primary and secondary maximum contaminant levels
{MCL) and maximum contaminant level goals (MCLG) for drinking water. SDWA MCLs and nonzero
MCLGs are not applicable but may be relevant and appropriate for establishing cleanup levels of
groundwater that is or could be a source of drinking water. Groundwater in the Inland Area is not
presently used as drinking water but it does meet the State Water Resources Control Board (SWRCB)
criteria for determining suitability for drinking water in accordance with SWRCB Resolution No. 88-63.

Therefore, MCLs and nonzero MCLGs are relevant and appropriate for groundwater in the Inland Area.

4,2 LOCATION-SPECIFIC ARARS

Location-specific ARARs are restrictions placed on the concentration of hazardous substances or the
conduct of activities due to the characteristics of the site or its immediate environment. For example,

location of the site or proposed remedial action in a flood plain, wetland, historic place, or sensitive
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ecosystem may trigger location-specific ARARs. Potential location-specific ARARs for the Inland area

sites are screened in Table 4-1.

4.3 ACTION-SPECIFIC ARARS

Action-specific ARARs are technology- or activity-based requirements or limitations on actions taken
with respect to hazardous wastes. These requirements are triggered by the particular remedial actrvities
selected. Action-specific ARARs do not in themselves determine the remedial alternative; rather, they
indicate how a selected alternative must be achieved. Therefore, since action-specific ARARs depend on

the action selected, they will be evaluated after technologies have been screened in the FS.
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5.0 RESULTS OF THE RI/FS AT THE BURN AREA (SITE 13)

This section presents the results of the RI/FS at the Burn Area (Site 13). The Burn Area was used from
the late 1940s until approximately 1974 to dispose of live ordnance by burning. The objective of the RI
at the Burn Area is to evaluate the nature and extent of chemicals present in soil and groundwater as a

result of past ordnance disposal activities.

5.1 PHYSICAL DESCRIPTION AND PAST OPERATIONS

The Burn Area is located in the western portion of the Inland Area of NWS Concord between the
Landing Field and Kinne Blvd. (Figure 1-3), and within the area bounded on the west by Wake Way, and
on the southeast by Tarawa Way (Figure 5-1). The Contra Costa Canal runs parallel to Wake Way along
the west side of the road. Portions of the approximately 1,100- by 1,400-foot area were used for the
destruction of live ordnance. Most of the ordnance was reportedly destroyed by burning in large trenches
and gullies. The IAS indicated that the trenches in which burning activities were conducted were
excavated specifically for this purpose (E&E 1983). Additionally, some burning occurred in gullies
formed by natural erosion processes. A representative of the PWD at NWS Concord indicated that some
of the trenches were created to construct additional railcar revetments; however, this construction was

canceled after their initial excavation (Evans 1992).

As shown in Figure 5-1, the topography of the northeast part of the site is somewhat steep, slopes 1o the
west/southwest, and is incised by anthropogenic trenches and naturally occurring gullies. Structurally,

the hills are formed by a gentle, west-northwest-trending anticline that mimics the trend of the Clayton

Fault (occurring approximately 7,000 feet to the northwest) (Dibblee 1981). The topography flattens a

few hundred feet west of Wake Way in the southwest part of the site, representing the present-day

alluvial floodplain.

Some of the ordnance reportedly burned at the site included flares, smoke chemicals, Thermite
generators, small arms ammunition, powder, and loose material cleaned from ammunition ships (E&E
1983). Thousands of Mark (MK) 1 and MK 13 flares were reportedly burned or buried in the burn pit.

The powder from 40,000 5.inch rockets and several thousand photoflash cartridges were reportedty
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burned. In 1947, a "large quantity of smoke chemicals” (reportedly sulfur trioxide and chlorosulfonic
acid) were also reportedly disposed at the site (E&E 1983). An estimated 500,000 pounds of explosives
{both black and smokeless powder) were reportedly destroyed at this site from 1967 to 1969,
Quantitative estimates for other time periods are not available. Additionally, the area was used briefly as
a fire-fighting training area during, where napalm and fuel oil were ignited and extinguished by
firefighters (E&E 1983). Residual material from ordnance burning was reportedly removed and disposed
of off site; however, some scattered surface ordnance debris is still evident. NW$ Concord explosive
ordnance disposal (EOD) personnel also stated that target practice with 50-caliber machine guns had

been conducted at the site in the recent past (Diehl 1992).

5.2 PHYSICAL CHARACTERISTICS

The following section presents the physical setting, geology, hydrogeology, and ecology for Site 13.

5.2.1 Physical Setting

The Burn Area covers an approximate 1,100- by !,400-foot area situated on a southwestern-facing slope
in the western portion of NWS Concord (Figure 5-1). The upper portions of the site are fairly steep with
an approximate 15 percent grade. The steeper areas of the site are incised by natu_ral gullies, revetments,
and trenches that are wholly manmade or are modified gullies. These gullies may be up to 900 feet in
length across the site. The lower portions of the site have a gentle grade. At the western edge of the site
18 Wake Way. Running parallel to Wake Way approximately 200 feet to the west is the Contra Costa
Canal. Surface water flowing from the site crosses Wake Way through culverts beneath the road and
pools behind the eastern levee of the canal. During the rainy season, pooled surface water may rise high
enough to enter the canal through culverts. From this part of NWS Concord, the Contra Costa Canal

continues south toward the cities of Concord and Walnut Creek.

5.2.2 Geology

Site 13 is located in the western part of NWS Concord, just north of Willow Pass Road and on the
southwestern side of a range of low hills. Geologic mapping by Dibblee (1980c, 1981) shows the sitc to

be underlain by older alluvium that is slightly deformed.
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The logs of soil borings, included in Appendix B, and trench excavations, included in Appendix C, show
that Site 13 is underlain by alluvium that consists of interbedded clay, silt, sand, and gravel. The
transects of three cross sections constructed from the boring logs are shown on Figure 5-2. These cross
sections (Figures 5-3, 5-4, and 5-5) show that the alluvium can be subdivided into two units beneath Site
13. Sediments above an elevation of 80 to 90 feet are composed primarily of clay and silt with
discontinuous interbeds of sand and gravel. In contrast, alluvium below & elevation of 80 to 90 feet is
composed primarily of sand and gravel. Both of these units are part of the local Quaternary young

alluvium depicted on Figure 2-4.
523 Hydrogeology

Hydrogeologic conditions beneath Site 13 were evaluated using information from soil borings and wells
installed during the SI and RI in the northern pertion of the site, and from logs from wells installed for a
UNOCAL pipelines investigation in the southern part of the site (GTI 1991).

The deep sand and gravel unit was observed in all of the deeper wells in the northern portion of Site 13
(Figures 5-2 and 5-3), suggesting that it is laterally continuous beneath the site. Available boring logs
show the top of this unit declines in elevation toward the northwest. Depending on the surface elevation,
groundwater was typically encountered at depths ranging from approximately 35 to 118 feet, and rose
about 15t0 19 feét in completed monitoring weils, indicating that groundwater exists in the sand and

gravel unit under confined conditions.

Wells BUA-MW-011 and BUA-MW-012 are clearly screened in the deep sand/gravel unit (Figures 5-3,
5-4, and 5-5). Well BUA-MW-010 is screened at a slightly higher elevation in an approximately 5-foot-
thick sand bed at an elevation of about 80 ft msl (Figure 5-3 and 5-5). Groundwater was first
encountered while drilling this well at a higher elevation than at nearby wells in the northern portion of
the site. However, due to the similarity in static water conditions measured across the site, the shallower
sand unit across which well BUA-MW-010 is screened is likely in hydraulic connection with the deeper
sand/gravel layer in which wells BUA-MW-011 and BUA-MW-012 are screened.

Groundwater elevation data were collected during the groundwater sampling on June 9, 13, and 14, 1995;

June 28, 1995; and September 11, 1995. Groundwater elevation measurements for the June and
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September 1995 sampling and gauging events are included in Appendix E. Data from the June 14, 1995
groundwater measurements of well BUA-MW-011 are questionable because the water levels recorded on
field sampling forms are exactly the same during the approximately 1 1/4 hours during which the well
was being purged. The depth to groundwater in this well was subsequently measured at 101.38 feet on
June 28, 1995 and 101.54 feet on September 11, 1995, The approximately 8-foot differentce between the
first groundwater elevation measurement and the later two, and the lack of depth fluctuations during
purging of the well, suggests that an error was made in the June 14, 1995 measurement. As a result, the

data from June 14, 1995 were not used to construct groundwater contours at Site 13.

Vertical permeability of the water-bearing soils in the northern portion of the site was assessed in three
wells using geotechnical samples collected during the RI. The vertical permeability calculated from the
sample from well BUA-MW-010 is 1.00E-07 centimeters per second (cm/sec). Vertical permeabilities
from samples collected from wells BUA-MW-011 and BUA-MW-012 were calculated to be 1.50E-01
cm/sec and 1.00E-07 cm/sec, respectively. The geotechnical laboratory reports are presented in

Appendix D. A summary of geotechnical results for Site 13 is presented in Table 5-1.

Hydrogeologic characteristics of water-bearing sands are provided by slug test data from well
BUA-02-MWA. This well, shown on cross section C-C’ on F igure 5-3, is screened in sand at an
elevation of between approximately 90 and 100 feet msl. Hydraulic conductivity was estimated to be 58

feet/day.

Groundwater contours from June 28, 1995 are shown on Figure 5-6. Groundwater contours from data
obtained on September 11, 1995 are shown on Figure 5-7. Groundwater elevations in the northern
portion of the site ranged from approximately 100 to 103 feet msl. The groundwater flow is toward the
west-southwest, with an average gradieat of about 0.0022 ft/ft. Groundwater levels in this vicinity

dropped between about 0.2 feet to 1.9 feet between the June and September 1995 gauging events.

Groundwater in the UNOCAL wells located in the southern part of Site 13 was first encountered in
clayey soils at depths between 10 to 14 feet (GTI 1991), above the laterally extensive sand/gravel unit.
Each of these wells is screened in portions of the shallower clayey soils, but each extends into deeper
sand and gravel that may be hydraulically connected to the sand/gravel unit farther north (Figure 5-3).
The report containing data on the installation of the UNOCAL wells (GTI 1991) does not indicate
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whether groundwater levels rose during or shortly after installation of these wells, so it is not clear if

groundwater in the southern portion of Site 13 exists under confined or unconfined conditions.

in June 1995, water levels in the UNOCAL wells ranged between approximately 7 to 9 feet bgs,
corresponding to elevations of 94 to 97 feet above msl. In September 1995 water levels ranged from
about 10 to 13 feet bgs, corresponding to elevations of 91 to 94 feet above msl. The groundwater
elevation in this vicinity dropped an average of 3.5 fect between the two gauging events, displaying the

greatest seasonal fluctuation observed among the Inland Area sites monitored during Rl activities.

Due to the differences in groundwater conditions observed between the northern and southern portions of
Site 13, groundwater contours displayed on Figures 5-4 and 5-6 were drawn separately, as the

relationship between the two areas is not presently well defined.

Groundwater flow direction as derived from groundwater elevation data obtained from the UNOCAL
wells in June and September 1995 show groundwater to be moving in a generally westerly direction

(Figures 3-6 and 5-7) with a gradient of 0.0096 fi/ft.

5.2.4 Ecological Characterization

The following sections present the habitats, vegetation, fauna, and receptors for the Burn Area (Site 13).

The habitat and receptor characterization consisted of the foilowing study elements:

. Reviewing available literature pertaining to the site, including any past site surveys
. Describing the nature and composition of the plant and animal communities

. Evaluating the potential habitat value of each terrestrial community

. Surveying wildlife species and habitats

. Compiling basic information about federal or sfate rare, threatened, or endangered

species that may be present
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The relatively small size of the Burn Area, the close proximity of various habitat types, and the small
size of habitat patches do not allow for defined boundaries to clearly distinguish between species

residing on site or off site. The habitat observed at the Burn Area is described below.

52.4.1 Habitat Types and Vegetation

Jones & Stokes (1982) conducted a natural resources survey of the Inland Area. The report classifies
habitat types in terms of vegetation structure, composition, and other features. Fifty percent of the NWS
Concord mainland is composed of valley and foothill grasslands characteristic of Site 13. Soils are
characterized as hard-packed, dry, and refatively infertile. Soil invertebrates and plant diversity are both
relatively low. Nonnative grasses and forbs such as thistles and filaree dominate the landscape. Most of
the grasslands are grazed by cattle, and steep slopes and high ridges comprise the majority of the least
disturbed grassland areas. Although highly disturbed in the past by agriculture and construction
activities, vegetation structure and composition are similar to that of disturbed valley and foothill

grasslands.

5.2.4.2 Grassland Fauna

Grassland habitat at the Burn Area supports insects and terrestrial vertebrates includ ing reptiles,
amphibians, birds, and small and large mammals. Grazed and ungrazed upland areas are host to an
abundant population of deer mice, house mice, and the California vole. Ungrazed areas support small
populations of western harvest mice. Trapping success rates at Inland Areas sites indicated that small
mammal populations in the grassiand interior of NWS Concord are low (Jones and Stokes 1982).
According to the survey results conducted by the UCB in 1994, predatory mammals such as the red fox
and coyote are prevalent in the grasslands of NWS Concord and may use the Burn Area as a habitat to
hunt for prey. The great-horned owl was observed during consecutive nocturnal surveys conducted in
the Inland Area of NWS Concord, and several predatory raptors were observed at the Burn Area,

including the sharp-shinned hawk, red-tailed hawk, and merlin.
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5.2.4.3 Special Status Receptors

Special status species are plants or animals legally protected under state and federal endangered species
acts or other regulations. No special status species have been observed at the Burn Area, but a literature
review was conducted to identify potentially occurring special status species at the Burn Area. The data
was compiled from the California Natural Diversity Data Base (1994) records for the Vine Hill, Honker
Bay, Benicia, Briones Valley, Walnut Creek, Clayton, Cordelia, Fairfield South and Denverton
quadrangies, the California Native Plant Society (CNPS) lnventory (Smith and Berg 1988), and the
Wildlife Survey of Concord Naval Weapons Station (Western Division, Naval Facilities Engineering
Command 1994). Based on literature review, species that could be present in the grassland habitat of the

Burn Area include the foflowing:

American peregrine falcon, Falco peregrinus anatum (federal and state endangered

. Golden eagle, Aquila chrysaetos (state species of special concern)

. White-tailed kite, Elanus leucurus (Contra Costa County unique wildlife)

. Bald eagle, Haliaetus leucocephalus (federal and state endangered)

. Grasshopper sparrow, Ammodramus savannarum (Conira Costa County unique wildlife)
. California legless lizard, Anmiella pulchra pulchra (state species of special concern)

As part of the R, a rare, threatened, and endangered plant survey was also conducted at the Burn Area.
Upon completion, survey results indicated no protected plant species occurred on site. The UCB wildlife
survey conducted in 1994 (Western Division, Naval Facilities Engineering Command 1994) also states

that no protected plant species were observed in the grassiands of NWS Concord.

53 RESULTS OF PREVIOUS INVESTIGATIONS

Initial Assessment Study, The IAS recommended further investigation of the Burn Area because
residue and by-products may constitute a threat to terrestrial ecosystems (E&E 1983). This area had
been leased for grazing for a number of years. Nine cows grazing near Site 13 died in 1980, reportediy
of nitrate poisoning; however, prior land use at the site by the Navy was not found to be the cause of the

cattie deaths (E&E 1983).
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Confirmation Study (CS). The CS was the first invasive investigation at Site 13. It consisted of a
cursory sampling program of 25 surface or shallow (0- to 6-inch and 12- to 18-inch) soil sampies and
was conducted by Anderson Geotechnical Consultants, Inc. (AG) and Brown and Caldwell Consu lting
Engineers (B&C). A geometric grid was established to assess general site conditions but may have
missed specific waste point sources. Samples were analyzed for arsenic, barium, copper, and lead on all
samples and for extractable organics (one sample only). These metals were detected at the site with
maximum concentrations of arsenic at 39 milligrams per kilogram (mg/kg), barium at 420 mg/kg, copper
at 51 mg/kg, and lead at 220 mg/kg (AG and B&C 1984). The CS report recommended no further

investigation based on the data obtained from the sampling program.

Other Previous Investigations. Southeast of the site, across Tarawa Way (Fi gure 5-1), a UNOCAL
petroleum pipeline was broken by UNOCAL while installing a cathodic protection well and an estimated
two to three barrels of San Joaquin crude oil were released to the subsurface environment (Groundwater
Technology, Inc. [GTI] 1991). As part of the investigation and subsequent soil cleanup, UNOCAL
installed and sampled five shallow groundwater monitoring wells, UC-01 through UC-05 (well UC-03
was later abandoned during soil remediation). During the soil excavation, eight pieces of ordnance were
encountered. The ordnance consisted of three live "50-millimeter" (probably 50-caliber) machine gun
shells and five "dummy" bombs. All of the ordnance was found at a depth of 1 to 2 feet bgs within an
area of approximately 400 square feet, located north of the UNOCAL pipeline between the fence line on
the west side of the canal and the frontage road (Figure 5-1) (GTI 1991). The ordnance was removed

during soil cleanup.

Two adjacent piezometers are located along the northeast side of the site (Figure 5-1). According to IT
Corp. (1989), one of the borings was terminated at 110 feet bgs. The southern piezometer is
approximately 50 feet deep and does not encounter groundwater. The northern piezometer is at least 100

feet deep and groundwater was encountered at approximately 52 feet bgs.

Site Investigation. After review of the data generated during previous investigations, the Navy
determined that further investigations were warranted. To characterize the site, a program of surface
geophysical surveys, soil sampling, and groundwater well installation and sampling was executed
(PRC/IMM 1992a, 1992b). The chemicals of concern during the SI were metals, petroleum-related

hydrocarbons, explosive chemicals, and nitrate/nitrite.
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The SI activities at Site 13 included: (1) a surface geophysical survey of unexploded ordnance (UX0),
(2) excavating and sampling 14 shallow (2 feet bgs) trenches, (3) drilling and sampling five deep (30 to
100 feet bgs) soil borings, and (4) installing and sampling one groundwater monitoring well. As

discussed below, only one groundwater monitoring well was installed due to unexpected hydrogeologic

conditions (PRC/Montgomery Watson 1993a). SI sampling locations are shown on Figure 3-8.

The surface UXO geophysical survey and surface inspection was conducted prior to excavating the
trenches to identify potential UXO. The UXO geophysical survey and visual inspection were performed

within the trenches, depressions, and gullies to identify debris remaining from ordnance buming.

During the field investigation, no live ordnance was encountered; however, spent ordnance, ordnance
fragments, ordnance-related fragments, siag, and unidentifiable metallic debris were present in the top 1
foot of soil (PRC/Montgomery Watson 1993a). Spent ordnance included 50-caliber and 40-millimeter
shell casings, spent flare cartridges, and four 14-inch-diameter projectiles. Ordnance fragments included
flash tubes, remains of ejection seat charges, and pieces of smoke grenades. The most common
ordnance-related fragments encountered were small bundies of metallic strapping material. Pieces of
aluminum slag were also found in some of the trenches. Much of the metallic material encountered was
unidentifiable. The most commonly observed feature in the trenches was blackened soil, presumably due

to burning activities. Where present, the blackened soil was collected for chemical analysis.

In two of the trench excavations (BUA-09-TP and BUA-11-TP), possible flare residue was observed and
sampled. In some cases, no visible disturbance or discoloration was observed and soil samples were

collected at 0.5 and 2 feet bgs.

In trench BUA-13-TP (Figure 5-8), a 3- to 5-inch layer of a semisolid, dark honey-colored material was
encountered during trenching. The visible surface extent of the material was approximately 70 square
feet. When fresh surfaces were disturbed, volatile chemicals (as detected by a PID) were released and
produced a maximum PID reading of 135 parts per million (ppm). The Navy EOD personnel suggested
that the material was remnant napalm thickener, based on its appearance and the presence of "flame
bombs" fragments near the material (PRC/Montgomery Watson 1993a). A sample of the material and a
soil sample from directly beneath the material were collected. Soil samples collectet_:l from the trench

excavation phase of the investigation were analyzed for explostves, metals, and nitrate/nitrite. Soil
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samples from areas of possible napaim ignition were also analyzed for total petroleum hydrocarbons
(TPH) and benzene, toluene, ethylbenzene, and xylene (BTEX) (Figure 5-9). TPH as diesel (TPH-D),
xylene, and toluene were detected in these soil samples. The suspected napalm thickener was analyzed
by the Toxicity Characteristic Leaching Procedure (TCLP) method for VOCs (Method 1311) to evaluate
waste disposal options, and BTEX constituents were detected. The presence of these hydrocarbons

indicates that the suspected napalm thickener is in fact napalm, and will be referred to as napalm.

Explosive chemicals were not detected in any of the 47 surface or near-surface soil samples collected at
the site. Petroleum hydrocarbons, quantified as TPH-D, were detected at concentrations of 139,000
mg/kg in the soil sample collected just beneath the napalm in trench BUA-13-TP. Ortho-xylene and
toluene were also detected in this soil sample at concentrations of 1.55 micrograms per kilogram (j1g/kg)
and 1.30 pg/kg, respectively. The TCLP-VOC leachate of the napalm contained BTEX constituents at
concentrations of 19,000 (benzene), 510 (toluene), 3,200 (ethylbenzene), and 3,900 (xylene) micrograms
per liter (ug/L). Methylene chloride was also detected in the leachate, but may have been a laboratory
artifact. TPH-D and toluene were also detected at concentrations up to 6.7 mg/kg and 2.33 ng/kg,
respectively, in soil samples collected from trenches BUA-03-TP, BUA-04-TP, and BUA-10-TP, where
napalm and fuel oil were reportedly burned (PRC/Montgomery Watson 1993a).

Nitrates/nitrites were detected in most of the soil samples at concentrations up to 100 mg/kg; however,
they were detected in soil samples collected from trenches BUA-04-TP and BUA-06-TP at
concentrations of 405 mg/kg and 888 mg/kg, respectively, The 0.5-foot-bgs sample coliected from
trench BUA-14-TP contained nitrate/nitrite at a concentration of 169 mg/kg. It is not known if these
concentrations are the result of site-related burning activities, geology, or agriculture. 1t should be noted
that the area, including the test pits with high nitrate/nitrite concentrations, has been used extensively in
the past for cattle grazing, which also may be a source of nitrates (PRC/Montgomery Watson 1993a).
These three test pits are not located in gullies where most of the burning activities took place. Therefore,
the nitrate/nitrite levels in the soil samples from these pits most likely resulted from cattle grazing rather

than from burning.

Metals detected at concentrations greater than the AM/3SD may be present in the soil as a result of site
activity (Figure 5-10). Soil samples collected from trenches BUA-04-TP, BUA-09-TP, BUA-10-TP,
BUA-13-TP, and BUA-04-MWA all contained two or more metals at elevated concentrations that may
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bé due to site activities. The AM/3SD and 95/95 T values were used in the S1 as benchmarks to identify
elevated metals concentrations at the investigation sites. As described in Section 1.4, metals
concentrations for Rl results are compared to PRGs and ambient values. Section 10.5 discusses all
historical samples collected at the site with concentrations in excess of the PRG values. The SI samples
with the highest concentrations of metals occur mostly along the northeast part of the site, and lower
metal concentrations arc prevalent to the southwest (PRC/Montgomery Watson 1993a). These
apparently elevated metals concentrations may reflect site-specific conditions that are a result of past site
activities. Soil samples from borings BUA-01-MWA and BUA-02-MWA contained metal at
concentrations greater than their respective 95/95 TI values, but below the AM/38D reference levels.
These borings were located outside of the boundaries of the site, well away from any visibie surface

debris.

To assess whether site-related activities had affected groundwater quality beneath and downgradient of
the site, five groundwater monitoring wells were planned to be installed and sampled using a hollow
stem auger drill rig. However, because hydrologically confined conditions were unexpectedly
encountered at Site 13, only one well was installed and sampled (PRC/Montgomery Watson 1993a).
Monitoring wells were not installed at locations where confined conditions were observed because of
concern that water rising in the borehole could result in cross contamination of permeable zones above
the water-bearing zone. Well BUA-02-MWA was installed to a depth of 26 feet bgs at the northwest
corner of the site where confined conditions were not observed. Following the 81, groundwater samples
collected during two successive rounds were analyzed for explosive chemicals, nitrate/nitrite, metals,

aromatic VOCs, conductivity, hardness, TPH, pH, TOC, and TSS.

54 REMEDIAL INVESTIGATION FIELD ACTIVITIES

Soil and groundwater samples were collected at the Burn Area to assess whether ordnance burning has
affected environmental media at the site. To compare burned areas to areas unaffected by burning,
sampling was conducted both in the gullies where burning has taken place and at random locations
outside the gullies. Site drainage channels were sampled to assess whether contaminants are being

transported off the site by surface water flow.
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To address the spatial extent of contaminants, the site was divided inte six areas that are made distinct by
past site activities, drainage features, and investigation approach. These areas are (1) gullies and
revetments where burning may have taken place; (2) randomly assigned grid points that may have been
affected by site activities, but where burning is not known to have occurred; (3) the surface soils of site
drainage channels; (4) contingency locations at trench excavations where soils were further characterized
to assess the extent of visually observed contamination; (5) deep soil borings completed as monitoring
wells; and (6) the east (upslope) area of the site grid, where soil samples were collected to establish

ambient metals concentrations. These sampling areas are discussed in Sections 5.4.2 through 5.4.7.
5.4.1 Site Reconnaissance Activities

Site reconnaissance activities consisted of a visual inspection of sampling locations, a
biological/ecological clearance, an explosive ordnance clearance, and a utility clearance, the latter
conducted by NWS Concord personnel and representatives of the concerned utilities. The procedures of
the biological/ecological clearance are discussed in the FSP (PRC/ Montgomery Watson 1995b). An
explosive ordnance clearance was conducted at all sampling locations to identify potential explosive
hazards during the investigation. The explosive ordnance clearance identified three pieces of UXO at
trench excavation BUATP024, which were removed from the planned trenching area. A live tracer
element was later discovered during surface sampling at BUATP024. This location was sampled without

further disturbing the tracer. The site UXO report is included in Appendix F.

5.4.2 Trench Excavations

Trenches were excavated across the gullies where burning may have occurred to document soil
conditions and to collect soil samples from the areas most likely to have been altered by site activities.
Twenty-four trenches (BUATP020 through BUATP030 and BUATP032 through BUATP044, Figure
5-11) were excavated to depths of approximately 5 feet bgs, and soil samples were collected from the
undisturbed surface, the side wall, and the floor of each trench. Sampling in the trench excavations was
biased toward areas of visibly stained soil. The trench excavations were backfilled once sampling was
complete. The 72 soil samples were analyzed for SVOCs, TPH-E, metals, nitrate/nitrite, and pH. The 48

subsurface soil samples were also analyzed for VOCs. Trench excavation cross sections are presented in
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Appendix C. Geological interpretations of the site based on trench observations are discussed in

Section 5.2.2.
5.4.3 Surface Soil Sampling

Surface soil samples BUASB006 through BUASB010 were collected along the drainage channel at the
base of the hill at the western side of the site to assess whether chemicals are being transported off site

by surface runoff. The samples were analyzed for SVOCs, TPH-E, metals, nitrate/nitrite, and pH.
544 Geoprobe Borings

Geoprobe borings were drilled at 20 unbiased locations on a grid that covered the entire stte (Figure
5-11). The results of unbiased sampling provide an indication of the degree of soil contamination in the
areas outside of the burn trenches. The grid was composed of 36 250- by 250-foot sections. Soil
samples were collected at the surface and at a depth of approximately 3 feet bgs and were analyzed for
SVOCs, TPH-E, metals, nitrate/nitrite, and pH. In addition, surface soil samples were analyzed for low-

Jevel SVOCs, and the subsurface soil samples were analyzed for VOCs.

Five additional Geoprobe borings, BUASB00! through BUASB0OS, were advanced to evaluate site
conditions in areas of burning. The five additional Geoprobe borings were drilled in the trench
excavation where visibly stained soil appeared to continue deeper than the excavation depth of 5 feet bgs.
Borings BUASBO001 and BUASB002 were drilled near trench BUATP024; borings BUASB003 and
BUASB004 were drilled near trench BUATP044; and boring BUASBO0S was drilled near trench
BUATP039 (Figure 5-11). Soil samples were collected at the surface and at depths of approximately 5
and 10 feet bgs from all of the borings. One sample was also collected from a depth of approximately 15
feet bas from boring BUASB004. All 16 soil samples were analyzed for VOCs, SVOCs, TPH-E, metals,
nitrate/nitrite, and pH. As a follow-up to sampling conducted during the R, six Geoprobe borings,
BUASBO11 through BUASBO016, were drilled to further assess lead in the s0i} at two of the trench
excavations with elevated lead concentrations. Geoprobe borings BUASBO11 through BUASBO13 were
drilled in the area of trench BUATP024, and borings BUASB014 through BUASBO016 were drilled iﬁ the
area of trench BUATP039. Soil samples were collected at the surface and at a depth of 3 feet bgs and

were analyzed for lead.
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Eight Geoprobe borings were drilled at ambient locations. As described in Appendix A, the metal
concentrations from these samples were used to determine ambient metal concentrations. Borings
BUASBGO1, BUASBG(3, BUASBGO05, BUASBGO7, and BUASBG10 through BUASBG13 were
located at the upslope side of the site along the easternmost grid line (Gridline G, Figure 5-11). Soil
samples were collected at the surface and at a depth of 10 feet bgs from each of these borings. Soil
samples were also collected at 3 feet bgs in selected soil borings. The ambient soil samples were

analyzed for metals and pHl. Analytical results for soil samples are presented in Table 5-2.
54.5 Monitoring Well Soil Borings

Three soil borings, BUAMW010 through BUAMWO012, were drilled 1o install monitoring wells both
upgradient and downgradient of the pits (Figure 5-11). Boring BUAMWO11 was drilled east of the site
in the anticipated upgradient direction. Borings BUAMWO010 and BUAMWO12 were drilled in the
anticipated downgradient direction from the site, near Wake Way. Soil samples were collected at surface
and at a depth of approximately 5 feet bgs from each monitoring well boring and soil samples were
collected at approximately 10 feet bgs from borings BUAMWO11 and BUAMWO12. These eight soil
samples were analyzed for VOCs, SVOCs, TPH-E, metals, nitrate/nitrite, and pH. A soil sample from
each monitoring well boring was collected at the water-bearing zone and analyzed for total organic

carbon (TOC) and geotechnical parameters.
54.6 Monitoring Well Installation

Soil borings were drilled by West Hazmat Drilling Corporation of Newark, California (State of
California Well Driller C57 License #554979), using an air rotary casing hammer drill rig. The air rotary
casing hammer rig was used to prevent cross-contamination of different hydrogeologic units encountered
at Site 13 during the SI. The three deep soil borings, BUAMWO10 through BUAMW012 (Figure 5-11),
were completed as groundwater monitoring wells. Monitoring wells were constructed with 4-inch
diameter Schedule 40 PVC well casings. Wells were screened with 0.010-inch slotted casings. Screens
were placed in the saturated zone in each soil boring. A filter pack consisting of No. 2/16 Monterey
Sand was placed 2 to 7 feet above the top of the screen interval. The monitoring wells were seated with
a 3-foot layer of hydrated bentonite chips, followed by neat cement grout to the ground surface. Well

completion diagrams are included as Appendix G. The wells were constructed and developed in
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accordance with the procedures outlined in the FSP (PRC/Montgomery Watson 1995h). Records of weil

development are included as Appendix H.
5.4.7 Groundwater Sampling

Within two weeks of well installation in June 1995, unfiltered groundwater samples were collected from
wells BUAMWO10 through BUAMW012 and analyzed for VOCs, SVQOCs, TPH-E, metals, conductivity,
hardness, pH, TOC, and TSS. In addition, unfiltered groundwater from well BUAMW002, installed
during the SI, and UNOCAL wells BUAMUO1, BUAMUO2, BUAMUO4, BUAMUQS, were collected in
conjunction with the sampling of the newly installed wells. A second round of groundwater sampling

was conducted in September 1995, Groundwater sampling forms are included in Appendix E.
5.4.8 Summary of Quality Assurance/Quality Control Field Procedures

Field QA/QC sampling conducted during the field effort at Site 13 consisted of the collection of field
duplicates, referee duplicates, field blanks, equipment rinsates, and wrip blanks in accordance with the
FSP (PRC/Montgomery Watson 1995b). The results of these QA/QC samples are discussed in the
QCSR (Appendix I). Field equipment was decontaminated in accordance with the procedures outlined in
the FSP (PRC/Montgomery Watson 1995b). Field instruments used during the field effort were
calibrated and maintained in accordance with the QAPjP (PRC/Montgomery Watson 1995¢). Borings,
trenches, and samples collected were documented in accordance with the WP and the ESP

(PRC/Montgomery Watson 1993a,b).
54.9 Deviations from Proposed Investigation Approach

Proposed trench BUATP031 was not excavated because cleanup of the area was proposed in lieu of
sampling. This trench was proposed for the area where napalm was detected during the SI. A work plan
proposing excavation of the napaim and underlying soils was approved by EPA, RWQCB, and DTSC in
September 1996. The excavation will be conducted in September 1997 and will be followed by

confirmation sampling to verify removal of the contaminated soil.
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Low-level SVOCs (consisting of CLP methods with minor modifications to achieve low detection limits
on an expanded analyte list) were added to the suite of analyses for surface soil samples collected at the
grid locations. Surface samples were analyzed for low-level SVOCs and PCB/pesticides to achieve low
detection limits comparable to ERL/ERM screening criteria and to help better characterize the site for the

ecological risk assessment,

5.5 CHEMICAL CHARACTERIZATION

Soil and groundwater sampled during the RI at Site 13 were submitted for the laboratory analyses
described in Section 5.4 above and as presented in Tables 5-2 and 5-3. The analytical results of sampling

are presented in Appendix J.

5.5.1 Results of Soil Sample Analyses

This section presents the significant results of the soil sampling effort at Site 13. Soil samples were
collected from trench excavations, monitoring well boreholes, Geoprobe borings, and at the ground
surface at the locations described in Section 5.4. The results of soil sampling are compared to the PRG
values established for residential soils (EPA 1995), included in Appendix L. The soil resuits are also
compared to TTLC values defined in Title 22 of the California Code of Regulations. TTLC values are
used to categorize waste. If concentrations exceed the TTLC values, then the waste is defined to exhibit
the characteristic of toxicity. In this RI, the TTLC values are not used to characterize waste, but instead
are used to compare to soil concentrations to locate any hot spots (areas of unusually high
concentrations). The chemicals with concentrations exceeding these criterta are the only chemicals
discussed in the following sections, and these chemicals are carried into the human health risk
assessment (HHRA). No PRG values have been established for TPH constituents, and thus they are

evaluated qualitatively.

5.5.1.1 Organic Compounds in Soils

No organic compounds exceeded the TTLC values. Organic compounds detected in Site 13 soils at

concentrations exceeding PRG values, as well as all TPH detections, are shown on Figure 5-12.
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VOCs were detected in only two soil samples (Table 5-4), however, not at levels that exceeded PRGs.

SVOCs were quantified by the CLP SVOC method and by the low-level SVOC method, the latter of
which was conducted to achieve detection limits near ecological screening criteria. Trench excavation
samples BUATP(25 (1.75 feet bgs) and BUATPO033 (0.5 feet bgs) contained benzo(a)pyrene at
concentrations of 0.270 and 0.070 mg/kg, respectively, which exceed the PRG value of 0.061 mg/kg
(Table 5-5). No other samples collected at the Burn Area contained SVQCs at concentrations exceeding
PRG values. No SYOCs were detected in the samples collected from the monitoring well borings. No
SVOCs were detected in the drainage channel soil samples, indicating that these compounds detected in

site soils are not likely being transported off site.

TPH-D was detected in only four soil samples, BUAMWO12 (two samples, collected at 5.0 to 5.5 and
10.0 to 10.5 feet bgs), BUATP024 (0.25 feet bgs), and BUASBO002 (surface} at concentrations up to

23 mg/kg (Table 5-6). TPH-motor oil was detected in trench excavation surface samples collected from
BUATP033, BUATP036, BUATP038, and BUATP040 through BUATP(43 at concentrations exceeding
100 mg/kg, with concentrations in trenches BUATP041 and BUATP042 of 1,700 and 1,100 mg/kg,
respectively. TPH-motor oil was detected in two monitoring well soil samples from BUAMW(12
(surface and 10.0 to 10.5 feet bgs) and the grid surface sample at BUASBE(3 at concentrations of 430,
110, and 130 mg/kg, respectively. All other detections of TPH-motor oil were at concentrations less than
100 mg/kg. TPH-motor oil was detected in drainage channel surface soil samples BUASBO006,
BUASB007, and BUASB010 at concentrations up to 22 mg/kg, indicating that heavy petroleum

compounds are probably being transported off site.

5.5.1.2 Inorganic Compounds in Soil

The ambient metal concentrations for Site 13 were calculated from metal concentrations detected in
ambient soil samples (Appendix A). Inorganic compounds detected in Site 13 soils at concentrations
exceeding PRG values and arsenic detections greater than ambient levels are shown on Figure 5-13. The
metals antimony, arsenic, barium, beryllium, cadmium, lead, and nickel were detected in soils collected
at the Bumn Site at concentrations exceeding PRG values (Table 5-7). For metals other than arsenic,
detections greater than the PRG are also above ambient values. The distribution of antimony, arsenic,

barium, beryllium, cadmium, fead, manganese, and nickel in site soil samples is discussed below.
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Antimony

Antimony was detected at a concentration of 84.2 mg/kg in trench excavation soil sample BUATP024
(0.25 feet bgs), which exceeds the PRG value of 31 mg/kg. Antimony was also detected at
concentrations exceeding the site ambient value of 0.9 mg/kg in soil samples collected from six
additional trench excavations, two contingency borings, and one monitorin g well boring. No antimony
was detected at concentrations exceeding the ambient value in soil samples collected from the ambient

locations, drainage ditch, or grid locations.

Arsenic

Arsenic was detected in the majority of the soil samples collected at the Burn Area at concentrations
exceeding its PRG. However, site ambient concentrations of arsenic greatly exceed the PRG (15 mg/ke
compared to 0.38 mg/kg) and only four arsenic concentrations exceeded the site ambient value,

indicating that arsenic concentrations in this area of NWS Concord are indigenous to the site.

Barium

Barium was detected at a concentration of 18,300 mg/kg in the soil sample collected from trench
excavation BUATP039 (3.0 feet bgs), which exceeds the PRG value of 5,300 mg/kg and the TTLC of
10,000 mg/kg. Barium was also detected at concentrations exceeding the site ambient value of 560
mg/kg in soil samples collected from two additional trench excavations, five grid locations (including
two ambient borings), and three contingency borings. Barium was not detected at concentrations
exceeding the ambient value in the soil samples collected from the monitoring well borings or drainage

ditch locations.

Beryllium

Beryllium was detected at concentrations exceeding the PRG value of 0.14 mg/kg and the ambient value
of 0.12 mg/kg in soil samples collected at 17 trench excavations, 4 contingency borings, and [ drainage

ditch location at concentrations up to 1.0 mg/kg (trench excavation soil sample BUATP037, 4 feet bgs).
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Beryllium was not detected at concentrations exceeding the ambient value in soil samples collected from

the monitoring well borings, grid locations, or ambient locations.

Cadmium

Cadmium was detected in the surface soil sample collected at contingency boring BUASB002 ata
concentration of 15.7 mg/kg, which exceeds the PRG value of 9.0 mg/kg. Cadmium was also detected at
concentrations exceeding the site ambient value of 0.28 mg/kg in soil samples collected from 10 trench
excavations, four grid locations, and one ambient location. Cadmium was not detected at concentrations
exceeding the ambient value in soil samples collected from the monitoring well borings or drainage ditch

locations.

Lead

Lead was detected in soil samples collected from four trench excavations and three soil borings at
concentrations exceeding the PRG value of 130 mg/kg. Lead was detected at concentrations exceeding
the TTLC of 1,000 mg/kg in two trench excavation soil samples BUATP024 (0.25 feet bgs)ata
concentration of 3,590 mg/kg and BUATP(039 (3.0 feet bgs) at a concentration of 3,090 mg/kg. Three
additional soil borings were taken as confirmation samples near these two hot spots. Two soil samples
were collected from each of these borings at surface and 3 feet bgs. Figure 5-14 shows the lead
concentrations from the original borings as well as the lead concentrations from the confirmation
samples. The lead concentrations from the confirmation samples ranges from 4.9 to 235 mg/kg, with 12
of the 13 confirmation samples having concentrations less than 100 mg/kg. This lead distribution
indicates that the lead hot spots are isolated. The source of the lead is most likely from lead assoctated
with bullets or ordnance. Lead was also detected at concentrations exceeding the site ambient value of
32 mg/kg in soil samples collected from seven additional trench excavations, two additional contingency
borings, and one ambient sample. Lead was not detected at concentrations exceeding the ambient value

in soil samples collected from the grid locations, monitoring well borings, or drainage ditch locations.
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Manganese

Manganese was detected in the soil sample collecied from ambient location BUASBGOS5 (3.0 to 3.5 feet
bgs) at a concentration of 5,150 mg/kg, which exceeds the PRG value of 3,200 mg/kg. This
concentration of manganese was not used to determine the ambient value for manganese because it meets
the critera as an outlier (Appendix A). Additionally, this concentration is not considered to represent
site conditions because it is from a boring located away from site activities. Manganese was not detected
in any other samples at concentrations exceeding the PRG. Manganese was detected at concentrations
exceeding the site ambient value of 1,300 mg/kg in soil samples collected from six trench excavations,
one additional ambient/grid location, one ambient location, and one contingency boring. Manganese was
not detected at concentrations exceeding the ambient value in soil samples collected from the monitoring

well borings or drainage ditch locations.

Nickel

Nickel was detected in soil samples collected from two samples from one trench excavation, one ambient
location, and one ambient/grid location at concentrations exceeding the PRG value of 150 mg/kg. Nickel
was detected in trench excavation soil samples BUATP027 (2.0 and 3.5 feet bgs) at concentrations of
244 and 361 mg/kg, the latter sample having highest concentration detected at the site. Nickel was also
detected at concentrations exceeding the site ambient value of 100 mg/kg in soil samples collected from
two additional trench excavations. Nickel was not detected at concentrations exceeding the ambient
value in soil samples collected from the monitoring well borings, contingency samples, or drainage ditch

locations.
5.5.2 Results of Groundwater Analyses

Unfiltered groundwater samples were collected from monitoring wells installed by the Navy as part of
the SI and R, and from wells owned by UNOCAL that were installed as part of an investigation
unreiated to Burn Area activities. Monitoring wells were sampled at the locations and times described in
Section 5.4. This section presents the significant results of the groundwater sampling effort at Site 13.
The results of groundwater sampling are compared to the PRGs established for drinking water (EPA
1995; Appendix L). No PRGs have been established for TPH concentrations.
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5.5.2.1 Organic Compounds in Groundwater

No organic compounds were detected in the samples collected in the first round of groundwater
sampling. TPH-D was detected at concentrations of 0.08 and 0.12 milligrams per liter (mg/L} in the
second-round samples collected from wells BUAMW010 and BUAMWOI 1, respectively (Table 5-8).
TPH constituents detected in Site 13 groundwater samples are shown on Figure 5-15. The SVOoC
4-methylphenol was detected in the second-round sample collected from BUAMWO10 at a concentration
of 6 micrograms per liter (ng/L), which is less than the PRG value of 180 ng/L. No other organic .

compounds were detected in groundwater samples collected at the site.
5.5.2.2 Inorganic Compounds in Groundwater

Manganese was the only metal detected at concentrations exceeding the PRG value in groundwater

samples collected during at least one of the sampling rounds (Table 5-9).
Manganese

Manganese was detected in the samples collected from well BUAMWO10 during the second sampling
round at a concentration of 3,130 pg/L, which exceeds the PRG value of 1,700 pg/L.

553 Summary of Chemical Characterization

As stated in Section 5.4, the site was divided into six study areas to assess the spatial extent of chemicals
at the site. This section summarizes the organic and inorganic chemicals detected within the five study
areas associated with site activities and site drainage, and the sixth area, where ambient soil samples
were collected to calculate ambient metal concentrations. Analytical resulis relating to the site as a

whole are summarized prior to the summary discussions of the individual study areas.

No VOCs were detected in the soil samples collected at the Bumn Area at concentrations greater than
PRG values. SVOCs were detected in samples from trench excavations, grid borings, and contingency

borings. TPH-D was detected in samples from trench excavations, grid borings, and monitoring weil
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borings. TPH-motor oil was detected in samples from trench excavations, monitoring well borings, and

drainage ditches.

The metals antimony, arsenic, barium, beryllium, cadmium, lead, manganese, and nickel were detected
in 50ils collected at the Burn Site at concentrations exceeding the PRG values. Arsenic concentrations

exceeding PRG values are probably indigenous to the site.

Trench Excavations and Trench Borings

The SVOC benzo(a)pyrene was detected in two trench excavation soil samples at concentrations
exceeding PRG values. No other samples collected at the Burn Area contained SVOCs at concentrations
exceeding PRG values. Elevated petroleum hydrocarbon concentrations at the Bun Area are strongly
correlated with the trench excavations. TPH-motor 0il was detected in the trench surface at

concentrations up to 1,700 mg/kg.

The metals antimony, beryllium, cadmium, copper, lead, mercury, and zinc were detected at
concentrations exceeding PRGs, ambient values, or both with greater frequency in the trench excavations
and contingency borings, where burning at Site 13 was concentrated; therefore, the distribution of these
metals is likely the result of site activities. Trench excavations BUATP024, BUATP027, BUATP033,
BUATP039, BUATP043, and BUATPT044, and contingency borings BUASB002 and BUASBO003 had
the highest frequency of metals at elevated concentrations. The lead hot spots in BUA-24C-TP and

BUA-39C-TP are isolated and are most likely from lead associated with bullets or ordnance.

Grid Locations

Infrequent detections of metals at concentrations exceeding ambient values in downslope grid locations
indicate that the metals detected at the trench excavations and upslope areas are not being transported off

site.
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Drainage Channels

No SVOCs were detected in the drainage channel soil samples, indicating that these compounds detected
in site soils are not likely being transported off site. TPH-motor oil was detected in three drainage
channel surface soil samples at concentrations up to 22 mg/kg. Infrequent detections of metals at
concentrations exceeding ambient values in drainage ditch locations indicate that the metals detected at

the trench excavations and upslope areas are not being transported off site.

Monitoring Wells (Deep Soil Borings)

Infrequent detections of metals at concentrations exceeding ambient values in downslope monitoring
well soil samples indicate that the metals detected at the trench excavations and upslope areas are not

being transported off site.

No organic compounds were detected in the samples collected in the first round of groundwater
sampling. TPH-D was detected at concentrations up 1o 0.1 mg/L in second-round samples collected from
wells BUAMWO10 and BUAMWDO11. No other organic compounds were detected in groundwater
samples collected at the site. Manganese was detected in the samples collected from well BUAMWO010
during the two sampling rounds and manganese was detected in the sample coliected from well

BUAMWOI | during the second sampling round at concentrations exceeding the PRG value.

Ambient Evaluation Borings

The relatively frequent occurrence of metals concentrations exceeding the estimated ambient values in
the upslope ambient soil samples may reflect changes in lithology/ sedimentology with elevation. The
borings drilled to evaluate the ambient values are located well away from the disposal or burn trenches

and gullies and are believed to be unaffected by site activities.

5.6 REVISED CONCEPTUAL SITE MODEL

The conceptual site model was developed after the 51 and is presented in the WP (PRC/Montgomery

Watson 1995a). This conceptual site model has been updated to include the Rl data. The model lists
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potential sources and the chemicals of potential concern (COPC) identified in Section 5.5, and highlights
the most likely migration routes (Figure 5-15). The model is used in conjunction with the results from
the human health and ecological risk assessments and the fate and transport properties of the organic
COPCs to assess site conditions and the need for remediation. Based on historical information and
analyticai data, munitions powders, flares, and napalm were burned in the area. Because hydrocarbons
were likely used only for igniting fires and the area was not used for fuel/solvent storage, jt was not
expected that large amounts of chemicals were released that would move as nonaqueous phase liquids
deeper into soils. Chemicals may be transported off site as a result of alluvial transport of scil with
sorbed chemicals and possibly by leaching. The volatilization pathway is not significant, because only
two VOCs (xylene and chloroform) were detected in samples at Site 13. The concentration of these
VOCs were below PRGs. Wind transport is 2 potential pathway but soil erosion is minimized by the

dense grass vegetative cover which exists at the site.

The presence of chemicals at the sitc was consistent with the conceptual site model. The presence of
TPH, TPH constituents, SVOCs, and localized elevated concentrations of metals is consistent with
ordnance burning. The absence of munitions chemicals is consistent because these chemicals are highly
reactive and are efficiently destroyed during burning. Ten surface soil samples from Site 13 were
analyzed for dioxins and furans (Table 5-2); none of these samples contained detectable concentrations.
Napalm was encountered in one trench, which is believed to be the location of fire training activities.
Minor ordnance fragments (for example, bullets and flare casings) were encountered during the RI,

indicating that burning, and not explosive ordnance demolition, was the major activity at the site.
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© CONCENTRATIONS GREATER THAN
AMBIENT VALUES FOR METALS

ANALYTE

NOTE:

1. ONLY INORGANICS DETECTED AT CONCENTRATIONS EXCEEDING
U.5. EPA PRELIMINARY REMECDIATION GOALS FOR RESIDENTIAL
i LAND USE ARE SHOWN.

BonTroaTe] A T N T NS 0 N N US| 2. BERYLLIUM WAS DETECTED AT 39 OF 109 LOCATIONS
e . - ;e VA A S - SR SRR -| AT CONCENTRATIONS RANGING FROM 0.21 T0 1.0 MG/KG.
LARSENIE ¢ : EasET D . ™. ™..| AND IS NOT SHOWN ON FIGURE. (SEE SECTION 5.5.1.2 FOR
T : 7\ {BlAsEEl N s T DISCUSS TOND

3. ARSENIC IS SHOWN ONLY 1F DETECTED ABOVE AMBIENT
ALUE.
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FIGURE 5-13
50 0 _50 100 INORGANIC CONSTITUENTS DETECTED
———— DURING THE RI AT SITE 13 IN SOIL
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BUA24CTP | .25

RUA1238 | .25 § 3.0 LEAD 5590 /

LEAD 235 [78.3
/ GEND:
/

BuAt2SE |\ o PG Y
X} '. B SOIL BORING LOCATION
.BUA13SB L
' i Buat1se | 25 30 K (0-3 FT 863)

® [iw  owolss © Tmomuom .
0.25 AND 2.75 FT BGS)

guatase | .25 | 3.0 s PAEZOMETER LOCATION (50—110 FT
0 PP PGS, INSTALLATION DATA UNKNOWN)
. uc-2 @ UNOCAL MOMNITORING WELLS (0-30 FT
BGS., NSTALLED By GTI, 1991)
BUAZSCTP | 3.0 — SAMPLE LOCATION
) LEAD 3090 SAMPLE DEFTH
- //— BUATISP | 25
BUA1SSB | .25 | 30, LEAD 24.9
LEAD 23.3{ 58 °
_ L CONCENTRATIONS IN MG/KG
BUATSSE Y ggB ~c———  DRANAGE CHAWNEL (MTH ARROW
BUA3BCTP 7 I-"BUA16SB FLOW GIRECTION)

BUAI4SE | .26 { 3.0

: A |218]10.4 NOTES:

. RED
BUA3SCTP | 2.75 GREATER THAN TRLC VALUE {1000 meg/kg)
a.1

BUAISSE | .25 | 3.0
LEAD 36.1] 4.9

NAVAL WEAPONS STATION CONCORD
CONCORD, CALIFORNIA

FIGURE 5-14
2t 3" SITE 13 — DEUINEATION OF
SCALE IN FEET ELEVATED LEAD CONCENTRATIONS

WEE [ FaC O TG WO, =]
—B-| LEAD13 2
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LEGEND

& MONITORING WELL

@ SQIL BORING LOCATION

SAMPLE LOCATION

¥——-- SAMPLE DATE

BUAMWD1 1 bas11/95
DIESEL i 0.1
t t—-—-—CONCENTRATIDNS IN MG/L
ANALYTE
NOTE:

1. ONLY DRGANICS DETECTED AT CONCENTRATIONS
EXCEEDING U.S5. EPA PRELIMINARY REMEDIATIDN
GOALS FOR RESIDENTIAL LAND USE ARE SHOWN.

2. ALL DETECTED CONCENTRATIONS FOR TPH

ARE SHOWN.

3. NO INORGANIC CONSTITUENTS ARE SHOWN.

5¢ 0 50 100
e ——

WPNSTA CONCORD
CONCORD. CALIFORNIA

FIGURE 5-15

ORGANIC CONSTITUENTS DETECTED
DURING THE RI AT SITE 13

IN GROUNDWATER

FCL, SF, PRCEMI
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DATE
09/16/96

DGN NAME,
CTO3Q3_13.GW.DGN
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TABLE 5-6

SITE 13 - BURN AREA

NWS CONCORD

SUMMARY OF DPETECTED TPH IN SOIL

INLAND AREA REMEDIAL INVESTIGATION

Sample Sample Depth
Location Investigation (ft bgs) Diesel Matar Oil
Residential PRGs (mg/kg) o 1. - “NE . NE-
Concentration (mg/kg)
BUAMWO10 RI G-.5 - 22
RI 5-3.5 -- 38
BUAMWO11 Rl 0-.5 -- 79
RI 6-6.5 - 11
BUAMWO12 RI G-.5 - 430
RI 5-55 14 47
RI 10.0 - 10.5 23 110
RUASB002 RI 0-1 15 --
BUASBO003 RI 0-1 -- 38
BUASBQO04 RJ 0-1 - 58
BUASBOOS RI 0-.5 -= 12
BUASE007 RJ 0-.5 - 22
BUASBOLO RI 0-.5 -- 11
BUASBAO1 RI 0-.3 - 10
BUASBCO7 RI 0-12 -- 10
BUASBE(3 RI 0-1.5 -- 130
BUATP024C RI 25-.25 18 23
BUATPO25A Rl 5-.5 - 6
BUATP028A Ri S-.5 -- 25
BUATP0O28C RI 3-3 - 7
BUATP033A RI 5-.5 -- 700
BUATPO36A RI 5-.5 - 830
BUATP038A RI 5-.5 -- 530
BUATP038C RI 2.75-275 -- 2
BUATPO40A RI S5-.5 -~ 320
BUATPO40C RI1 1.75 - 1.75 - 6
BUATP041A RE 5-.5 -= 1,700
BUATP042A Ri S5-.5 -- 1,100
BUATPO43A Rl S5-.5 - 120
BUATP044A RI 5-5 -- 11

NE - Not Established
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TABLE 5-8

SUMMARY OF DETECTED ORGANICS IN GROUNDWATER
SITE 13 - BURN AREA
INLAND AREA REMEDIAL INVESTIGATION

NWS CONCORD
) ~
&b 3
= &
& g
z 8
e :
2 2
= 3
oy a
< T
Sample Location Investigation - &
Tap Water PRGS (wg/l:). = - JE- 180 .. | NE
BUAMWO002 RI - -
BUAMWOL0 RI 6.00 0.08
BUAMWOI11 Ri - 0.12
BUAMWO012 RI - --
BUAMWUQI] RI - --
BUAMWU2 RI - --
BUAMWU04 RI - -
BUAMWUOQS RI - —

NE - Not Established
Appendix J contains full analytical tables which include the date sampled, samples with

nondetected concentrations, and detection limits.
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6.0 RESULTS OF THE RI1 AT BUILDING IA-24 (SITE 17)

This section presents the results of the RI at Building TA-24 (Site 17). Building 1A-24 houses the forklift
maintenance and forklift battery maintenance facility. The site included a reported battery acid disposal

sump, a steam cleaning pad with a discharge line in nearby Seal Creek, and two USTs. The objective of

the RI at Site 17 is to evaluate the nature and extent of chemicals present in groundwater, soil, and

sediment as a result of past forklift maintenance activities and use of the USTs.

6.1 PHYSICAL DESCRIPTION AND PAST OPERATIONS

Building IA-24 is located along the eastern side of Kinne Boulevard, approximately 3 miles from the
front gate (Figure 1-3). Forklift maintenance operations and forklift battery recharge facilities are
located in Building 1A-24 and adjacent storage sheds, Buildings IA-24A and 1A-24B (Figure 6-1). An
asphalt parking lot for forklifis is located along the southeast wall of Building 1A-24. There are differing
accounts of an earthen battery acid disposal sump that was reportedly present in the area. There is no
official documentation on the existence or use of the acid sump. Ecology and Environment reported in
the JAS that a sump that existed near Building IA-24 and received forklift battery acid waste for at least
20 years prior to 1974. Forklift batteries were processed for disposal at a rate of one per day. Acid from
these batteries was reportedly disposed into the earthen sump at a rate of 20 gallons per day (E&E 1983).
IT Corp. later reported that the acid was disposed in the sump at a rate of 20 gallons per year, which
seems a more reasonable quantity based on the number of forklifts serviced. The [AS reported the
location of the sump to be the southeast comer of Building 1A-24. The information presented in the I1AS
was based on interviews with station personnel. The earthen sump was reportedly backfilled in 1974 and
jts exact location is unknown (IT Corp. 1989). Numerous soil sampling locations have been investigated
near the suspected locations of the acid sump. Despite the excavation of 3 trenches, drilling of 28 soil
borings, and analysis of 58 soil samples and 11 groundwater samples, there is no evidence of a2 sump in

the area of the reported activity.

As part of forklift maintenance, the forklifts and batteries were steam cleaned to remove otl and grease.

The steam cleaner formerly discharged condensate, oil, and grease through a pipeline from the southwest
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side of Building YA-24 and into Seal Creek (Figure 6-1); however, the steam cleaner has not been used

since 1988%.

In addition, NWS Concord personnel park 3-ton trucks on the unpaved areas between Buildings IA-24
and JA-55. A 1,000-gallon diesel UST is located near the northwest corner of Building IA-55 and a
2,000-gallon diesel UST was located west of Building IA-24 (Figure 6-1). In 1987, shallow vadose-zone
wells were installed adjacent to the USTs to monitor vadose zone vapors in the vicinity of each tank. A
faint diesel odor was reported from the surface down to 5 feet while drilling the Building IA-55 vadose-
zone well in December 1987 (ERM-West 1989). A petrolenm odor was reported between depths of 4
feet to 8 feet bgs while drilling the Building IA-24 vadose-zone well in December 1987 (ERM-West
1989). The integrity of each tank was checked by precision testing in January 1988 and annually
thereafter. The Building IA-55 tank passed the test; however, the Building 1A-24 tank did not and was

replaced by an aboveground tank.

6.2 PHYSICAL CHARACTERISTICS

The following section presents the physical setting, geology, hydrogeology, and ecology for Site 17.
6.2.1 Physical Setting

Site 17 is located along the eastern side of Kinne Boulevard approximately 3 miles from the NWS
Concord front gate (Figure 1-3). Building [A-24 is the northernmost building in a cluster of five
buildings in the immediate area (Figure 6-1). The site is situated on the gently sloping floodplain of Seal
Creek, which flows north through a gully 300 feet west of Building 1A-24. One thousand feet to the
north and east of the site are L.os Medanos Hills. A railroad fine runs parallel to Kinne Boulevard
between the site and Seal Creek. Surface water at the site is collected in a drainage channel that flows to
the north of the site, parallel to Kinne Boulevard. The channel passes though a culvert under Kinne
Boulevard and under the railroad bed, discharging into Seal Creek west of the north end of Building 1A-
24 (Figure 6-1). Drainage channels on either side of the railroad bed also transport water northward for

discharge into Seal Creek.
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6.2.2 Geology

Site 17 is located on the floor of the valley of Mt. Diablo Creek in the central part of the weapons station
near the intersection of Kinne Boulevard and O Street. Existing geologic mapping by Dibblee (1980a,
1981) shows that the site is underlain by the alluvium of Mt. Diablo Creek. Boring logs show that the
alluvium consists of interbedded clay, silt, sand and gravel to a depth of at least 40 feet below the ground
surface {Appendix B). The transects of two cross sections constructed from the boring logs are shown on
Figure 6-2. These cross sections (Figures 6-3 and 6-4) show that above an elevation of approximately
130 feet, the alluvium consists primarily of clay and silt with thin, discontinuous interbeds of sand and
gravel. Below the 130-foot elevation, the alluvium is composed primarily of sand and gravel. The
sand/gravel unit is present in every well that extends below an elevation of 130 feet, and is apparently
laterally continuous beneath the site. Maximum observed thickness of the lower sand/gravel unit is

approximately 18 feet in well ACS-06-MWA.
6.2.3 Hydrogeology

Hydrogeologic information for Site 17 was collected from monitoring wells ACSMWO010 through
ACSMW(14, instalied in May 1995. Groundwater was first encountered in these borings in sands and
gravels at approximately 27 to 34 feet bgs. The sands and gravels appear to correspond to the
sand/gravel water-bearing unit observed at Site 13. After well construction, water levels rose
approximately 1 to 5 feet in each boring, often reaching elevations of overlying silty-clayey soil,
indicating potentially semiconfined conditions (Figures 6-3 and 6-4). Based on static water levels, the
elevation of the potentiometric surface beneath the Site 17 ranges in elevation from approximately 124 to

130 feet above msl.

Groundwater contours interpreted from data obtained between May 25 and May 31, 1995 are shown on
Figure 6-5. May 1995 groundwater elevations ranged from about 124 to 130 ft above msl. Groundwater
contours from data collected between September 6 and September 8, 1995 are shown on Figure 6-6.
September 1995 groundwater elevations ranged from about 122 to 128 ft above msl. Groundwater flow
direction in May and September 1995 was northwesterly in a generally down-valley direction with a
gradient of 0.012 ft/fi. Groundwater measurements for the May and September 1995 gauging/sampling

events are included in Appendix E.
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Vertical permeability of the lower sand/gravel unit was assessed using geotechnical samples collected
during this RI. Calculated permeabilities range from 4.00E-04 cm/sec to 6.00E-02 cm/sec. The
geotechnical laboratory reports are presented in Appendix D. A summary of geotechnical results for Site

17 1s presented in Table 6-1.

6.3 RESULTS OF PREVIOUS INVESTIGATIONS

Initial Assessment Stady. The dumping of battery acid was reported in the IAS (E&E 1983). This
disposal practice may have caused a low pH and lead contamination in groundwater. The IAS also
concluded that the acid would probably be neutralized from contact with the soil and that lead would
bind to the soil, therefore reducing its migration into groundwater. Given the absence of groundwater

usage mn the area, the IAS recommended no further investigation at this site (E&E 1983).

Site Investigation. Soil and groundwater were sampled southeast of the forklift parking lot in an
attempt to verify the location and areal extent of the acid disposal sump that had been reported by IT
Corp. Three 4-foot-wide shallow trenches, 3 to 5 feet deep, were excavated in an "H"” pattern with a
backhoe in an area of stained soil identified by IT Corp. from historical aetial photographs as being the
acid sump (Figure 6-7). A total of 16 soil samples were collected from 12 locations within the trenches,
from 2 to 5 feet bgs. Two of these samples were collected from areas where surface soil staining was
visually identified, and the remaining samples were evenly spaced throughout the trenches. A deep soil
boring was drilled adjacent to the trench, in an area where the soil was stained, to collect soil samples for
characterizing potential soil contamination at depth (Figure 6-7). The trench samples were field screened
for pH, total transition metals (including chromium, cobalt, copper, iron, manganese, nickel, scandium,
titanium, and vanadium), sulfate, and lead. The soil samples were analyzed in the laboratory for TPH,
metals, pH, and sulfate. Additionally, two soil samples were collected to characterize runoff from the

acid sump area and from the steam cleaning discharge line (Figure 6-7).

TPH-D was detected in boring ACS-13-SB, collected at a depth of 2.5 feet bgs, at a concentration of 5.79
mg/kg (Figure 6-8). The pH of the trench so0il samples ranged from 7.70 to 8.83, and sulfate
concentrations ranged from 18.2 to 1,130 mg/kg. No metals were detected in trench samples above the
AM/3SD reference level. Eighteen metals were detected above the 95/95 TI (PRC/Montgomery Watson
1993a). As discussed in Section 5.3, the AM/3SD and 95/95 TI values were used in the SI as
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benchmarks for metals results; however, the RI data will be compared to ambient concentration of

meials.

The deep soil boring, ACS-06-SB, (Figure 6-7) was drilled adjacent to boring ACS-10-SB to a depth of
43 feet bgs, and soil samples were collected at 5-foot intervals until groundwater was encountered at 34
feet bgs. The soil profile consisted of interbedded silt and sand from the surface to about 22 feet bgs.
Sandy gravel was found from approximately 22 to 40 feet bgs, underlain by clay to a total depth of 43
feet bgs. TPH-D was detected in three samples collected from boring ACS-06-SB at a maximum
concentration of 5.36 mg/kg. TPH-gasoline (TPH-G) was detected in four samples at a maximum
concentration of 0.131 mg/kg. TPH-G was detected in the samples collected from 0 to 20 feet, while
TPH-D was detected in samples collected from 20 to 30 feet. The pH of the boring samples ranged from
7.00 to 8.81, and sulfate concentrations ranged from 4.74 to 154 mg/kg. Antimony (19.3 mg/kg) and
manganese (1,950 mg/kg) were detected at concentrations greater than the AM/3SD level (Figure 6-9).
However, both of these were detected at concentrations lower than their respective PRGs. Several metals
were detected at concentrations greater than the 95/95 T1 in the samples from 10, 20, 25, 30, and 40 feet

bgs,

The results of pH and metals analysis of soils collected from the trenches and deep borings do not
indicate that the reported acid sump was in the area investigated. Petroieum hydrocarbons detected in
the reported acid sump area may be the result of surface water runoff, spillage from vehicles parked in

the area, or the Building 1A-55 UST.

A temporary well was set within the deep soil boring {ACS-06-SB) and screened from 33 to 43 feet bgs.
Groundwater under confined hydrological conditions was measured in the well at a depth of 34 feet bgs.
Because only one well was installed at the site, the groundwater gradient could not be measured during

the SI. The topographic gradient at the site is west, toward Seat Creek (Figure 6-1).

Methylene chloride and trichloroethene (TCE) were detected at concentrations of 2 and 1 pg/L,
respectively. Samples analyzed for TPH-D contained a maximum concentration of 364 pg/l.. The pH of
the groundwater samples ranged from 7.40 to 7.47, and sulfate concentrations ranged from nondetected
to 88.90 mg/L. Due to the high silt and clay content of the grab sample, the groundwater sample for

metals analysis was not field filtered. Therefore, the detected concentrations of metals probably
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represent both the dissolved and particulate metals concentrations in the groundwater sample

(PRC/Montgomery Watson 1993a),

The TPH-D detected in groundwater samples may be from diesel leaking from one of the UST systems
or surface spillage of diesel migrating through the soil. The metal concentrations detected in the
unfiltered groundwater sample represent both the dissolved and particulate metals, and do not reflect true

groundwater metal concentrations.

Surface soil samples were collected at the termini of two runoff locations (Figure 6-7). The first sample,
ACS-0-SFC, was collected near the culvert that drains storm water from the suspected acid sump area.
Storm water from this area flows into a drainage ditch that discharges into a field. Seil sample ACS-01-
SFC had a pH of 7.58, and contained TPH-D at a concentration of 17.8 mg/kg and sulfate at a
concentration of 67.7 mg/kg (Figure 6-8). Cadmium (1.6 mg/kg) and lead (153 mg/kg) were detected
above the three standard deviation level and may be elevated due to site activities (PRC and Montgomery
Watson 1993a). The second surface sample, ACS-02-SFC, was collected at the end of the steam
cleaning discharge line where it dischargés into Seal Creek. This sample had a pH of 7.21 and contained
TPH-D (164 mg/kg), TPH-G (0.082 mg/kg), and sulfate (44.5 mg/kg). Cadmium (3.1 mg/kg) and zinc
(127 mg/kg) were detected at concentrations greater than AM/3SD reference levels; these metals may be
elevated due to site activities. Chromium, cobalt, copper, manganese, mercury, and nickel
concentrations were present at concentrations greater than the 95/95 TI in both surface soil samples.
Although chromium, cobalt, copper, manganese, and nickel were present at concentrations greater than
95/95 TI, only arsenic, beryllium and nickel exceeded their respective PRGs (Figure 6-9). These results
probably reflect a difference between the chemistry of native soils compared to eroded soils, and may

indicate conditions that are a result of site activities.

UST Investigation. In September 1993, Harding Lawson Associates (HLA) conducted an investigation
of the soil around the 2,000-gallon diesel fuel UST located along the southwest side of Building 1A-24.
One boring was drilled at the southeast corner of the UST. Samples were collected at depths of 7.5 and
10.5 feet bgs and were analyzed for TPH-D. TPH-D was not detected in the samples collected. The
UST at Building TA-24 is scheduled for removal (HLA 1995).
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In July 1994, HLA conducted a Phase I investigation of the soil around the 1,000-gallon diesel fuel UST
located along the northwest side of Building IA-55. One boring was drilled at the southwest corner of
the UST. Samples were collected at depths of 8.5 and 13.5 feet bgs and were analyzed for TPH-D.
TPH-D was not detected in the samples collected. The UST at Building IA-55 is scheduled for removal

and replacement with an aboveground storage tank (HLA 19935).

6.4 REMEDIAL INVESTIGATION FIELD ACTIVITIES

Soil, sediment, and groundwater were sampled at Site 17 to evaluate the nature and extent of chemicals
present as a result of past forklift maintenance activities and use of 1JSTs. The site activities of greatest
concern are the reported use of 2 battery acid disposal sump, use of a steam cleaner with a discharge line
outfall into Seal Creek, and use of a fuel UST at Building IA-55. Soil, sediment, and groundwater
samples were collected to assess whether these past site activities have contaminated environmental
media at the site. Site drainage channels were sampled to assess whether contaminants are being
transported off site. As part of the SWMU investigation (PRC 1996d), soil was sampled in the area of
the septic tanks and leach field (samples S12-01 to $12-03) to evaluate whether soils at the site have

been affected by effluent from the building sanitary system (Figure 6-8).

To evaluate the spatial extent of contaminants, the site has been divided inio six areas based on past site
activities and drainage features. These areas are (1) soils along the east side of Building IA-24 where the
suspected acid dump may have been located; {2) soils and groundwater in the area of the Building IA-55
and TA-24 USTs; (3) the site drainage channels; (4) Seal Creek soils-and sediments; (3) the septic tank
and leach field; and (6) the area east of Building IA-24, where s0ii samples were collected to assess

ambient metals concentrations at the site.

6.4.1 Utility Locating and Biological/Ecological Clearance

Site reconnaissance consisted of a visual inspection of sampling locations, a biclogical/ecological
clearance, and a utility clearance, the latter was conducted by NWS Concord personnel and
representatives of the concerned utilities. The procedures for the biological/ecological clearance are

discussed in the FSP (PRC/Montgomery Watson 1993b).



6.4.2 Surface Soil and Sediment Sampling

Surface soil samples were collected at six locations, ACSSB036 through ACSSB04I, along the drainage
channels that lead from Building IA-24 to Seal Creek (Figure 6-8). The samples were analyzed for
SVOCs, TPH-E, TPH-P, metals, and pH.

Two surface sediment samples were collected in the stream bed of Seal Creek, approximately 50 feet
upstream (ACSSB029) and 50 feet downstream (ACSSB031) of the former steam cleaning outfall.
Sediment samples were analyzed for TPH-E, TPH-P, SVOCs, metals, and pH.

6.4.3 Geoprobe Borings

Geoprobe borings were drilled and soil was collected from seven locations, ACSSB020 through
ACSSB026, located along the northeast and southeast sides of Building 1A-24, to locate suspected acid
dumping from old floor drain outfalls. Seil samples were collected at the surface and at 4 feet bgs and

were analyzed for metals and pH.

Geoprobe borings were drilled and samples were collected at two locations, ACSSB028 and ACSSB030,
near the former steam cleaning outfall in Seal Creek. Soil was collected at location ACSSB028,
immediately below the outfall on the bank of Seal Creek, and sediment was collected in the stream bed
below the outfall at ACSSB030. The samples were collected at the surface and at 3 feet bgs and
analyzed for TPH-E, TPH-P, VOCs, SVOCs, metals, and pH.

Four Geoprobe soil borings, ACSSB032 through ACSSB035, were drilled upgradient (east) of the site at
ambient locations. As discussed in Appendix A, the metal concentrations from these samples were used
to determine ambient metal concentrations. Soil samples were collected at the surface and at a depth of

10 feet bgs and analyzed for metals and pH.

Three Geoprobe soil borings, S12-01 through §12-03, were drilled in the area of the septic tanks and
leach field at part of the SWMU investigation. The samples were collected at approximate depths of 5
and 10 feet bgs, with samples also collected at 15 feet bgs from borings $12-01 and $12-03. The
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samples were analyzed for VOCs, SVOCs, metals, and oil and grease. Samples collected from $12-02

were also analyzed for pH.
6.4.4 Deep Soil Borings

Soil boring ACSSB(027 was drilled using a hollow stem auger rig to characterize soils in the vicinity of
the Building 1A-55 UST. Five soil borings, ACSMW010 through ACSMWO014, were drilled for the
installation of monitoring wells (Figure 6-8). ACSMW011 was drilled adjacent to the Building IA-55
UST, ACSMWO010 was installed east of Building IA-24 near the area of the suspected acid sump,
ACSMWO012 was installed west of Building 1A-24 immediately downgradient of the Building 1A-24
UST, ACSMW013 was installed west of Building IA-24B adjacent to the drainage channel, and
ACSMWD014 was installed at the north end of the site adjacent to the drainage channel. Scil samples
from all deep soil borings were collected at 10, 20, and 30 feet bgs and analyzed for TPH-E, VOCs,
SVOQCs, metals, and pH. In addition, a soil sample was collected from the water-bearing zone at 35 feet

bgs in each borehole and was analyzed for TOC and geotechnical parameters.
6.4.5 Monitoring Well Installation

Soil borings were drilled by West Hazmat Drilling Corporation of Newark, California (California Well
Drilier C57 License #554979), using a truck-mounted rotary drill rig equipped with hollow-stem augers.
All soil borings were hand augered to a depth of 5 feet bgs and probed an additional 4 feet prior to
drilling. Five of the six deep soil borings at the site, ACSMWO10 through ACSMW014, were completed
as groundwater monitoring wells. Monitoring wells were constructed with 4-inch diameter Schedule 40
PVC well casings. Wells were screened with 0.010-inch machine slotted casing, placed from the bottom
of the soil boring to approximately 5 feet above first encountered water levels. A filter pack consisting
of No. 2/16 Monterey Sand was placed 1 to 2 feet above the top of the screened interval. The monitoring
wells were sealed with a 3-foot layer of hydrated bentonite chips, followed by neat cement grout to the
surface. Well construction diagrams are included as Appendix G. The wells were constructed and
developed in accordance with the procedures outlined in the FSP (PRC/Montgomery Watson 1995hb).

Records of well development are included as Appendix H.
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6.4.6 Groundwater Sampling

Within two weeks of installation in May 1995, groundwater samples were collected from each
monitoring well and analyzed for TPH-E, VOCs, SVOCs, mctals, pH, nitrate/nitrite, general minerals,
and TSS. A second round of groundwater sampling was conducted in early September 1995 and the
samples were analyzed for the above-listed parameters. Groundwater sampling forms are included as

Appendix E.
6.4.7 Summary of Quality Assurance/Quality Control Field Procedures

Field QA/QC sampling conducted during the field effort at Site 17 consisted of the collection of field
duplicates, referee duplicates, field blanks, equipment rinsates, and trip blanks in accordance with the
FSP (PRC/Montgomery Watson 1995b). The results of these QA/QC samples are discussed in the
QCSR (Appendix I). Field equipment was decontaminated in accordance with the procedures outlined in
the Field Sampling Plan (PRC/Montgomery Watson 1995b). Field instruments used during the field
effort were calibrated and maintained in accordance with the QAP}P (PRC/Montgomery Watson 1995¢).
Borings and samples were decontaminated in accordance with the WP and the FSP (PRC/Montgomery
Watson 1995a,b).

6.4.8 Deviations from Proposed Investigation Approach

Twao soil borings, ACSSB034 and ACSSB035, were drilled and sampled to provide additional chemical
information to determine ambient metals concentrations. These soil borings were not specified in the
FSP (PRC/Montgomery Watson 1995b). These borings were drilled and sampled in addition to the two
borings specified in the FSP in order to atlow for a larger data set to perform statistical evaluations for

ambient soil concentrations.

6.5 CHEMICAL CHARACTERIZATION

This section presents the results of chemical analyses for soil, sediment, and groundwater samples

collected at Site 17. The samples collected during the RI at Site 17 were submitted for the laboratory
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analyses described in Section 6.4 above and as presented in Tables 6-2 and 6-3. The analytical results

are presented in Appendix J.

6.5.1 Results of Soil and Sediment Sample Analyses

This section presents the significant results of the soil sampling effort at Site 17. Soil samples were
collected from Geoprobe borings, deep borings, and the ground surface at the locations described in
Section 6.4. The results of soil sampling are compared to the PRGs established for residential soils (EPA
1995) (Appendix L). The soil results are also compared to TTLC values defined in Title 22 of the
California Code of Regulations. TTLC values are used to categorize waste. If concentrations exceed the
TTLC values, then the waste is defined to exhibit the characteristic of toxicity. In this RI, the TTLC
values are not used to characterize waste, but instead are used to compare to soil concentrations to locate
any hot spots (areas of unusually high concentrations). The results of sediment sampling are compared
to effects range-median (ERM) and effects range-low (ERL) values (Long and others 1995). The
chemicals with concentrations exceeding these criteria are the only chemicals discussed in the following
sections, and these chemicals are carried into the HHRA. There are no established PRG, ERM, or ERL

values for TPH constituents, and thus they are evaluated qualitatively.

6.5.1.1 Organic Compounds in Seils and Sediment

Organic compounds detected in Site 17 soils and sediment at concentrations exceeding PRG values, as
well as all TPH detections, are shown on Figure 6-9. No organic compounds detected in Site 17 soils
and sediments exceeded the TTLC values. No VOCs were detected at concentrations greater than PRGs
in soil and sediment samples collected at Site 17. No organic constituents except TPH were detected in

the soil/sediment samples collected from drainage ditches leading to Seal Creek.

SVOCs were detected during the R only in surface soil samples collected in the drainage channels
(Table 6-5). SVOCs were detected in samples collected at boring ACSSB036 (four compounds at
concentrations up to 0.03 mg/kg), ACSSB037 (nine compounds at concentrations up to 0.06 mg/kg),
ACSSB039 (10 compounds at concentrations up to 0.2 mg/kg), and ACSSB040 (11 compounds at
concentrations up to 0.08 mg/kg) (Appendix J). Benzo(a)pyrene was detected in samples collected from

ACSSB039 and ACSSB040 at concentrations of 0.1 and 0.07 mg/kg, respectively, which exceed the
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PRG value of 0.061 mg/kg. No other SVOCS were detected in soil samples at concentrations exceeding

PRGs. No SVOCs were detected in sediment samples collected from Seal Creek.

No petroleum hydrocarbons were detected from samples collected near the Building IA-55 UST
(ACSMWO011 and ACSSB027) or the Building IA-24 UST (ACSMW012). TPH-motor oil was detected
in all drainage ditch surface samples at concentrations ranging from 36 to 1,300 mg/kg (Table 6-6). The
samples collected at ACSSB039 and ACSSB040 contained TPH-motor oil at concentrations of 1,300 and
570 mg/kg, respectively. The surface soil sample collected at the outfall of the steam cleaning line
contained TPH-motor oil at a concentration of 120 mg/kg. Surface sediments collected in Seal Creek,
ACSSB029 through ACSSB031, contained TPH-motor oil at concentrations ranging from 110 to 180
mg/kg. The sediment sample collected from ACSSB030 at a depth of 3.0 to 3.5 feet bgs contained
TPH-motor oil at a concentration of 4,100 mg/kg. TPH-oil and grease was detected in SWMU
investigation soil samples at concentrations up to 64 mg/kg (S12-01 at 5.0-6.0 ft bgs).

6.5.1.2 Inorganic Compounds in Seoils and Sediment

The ambient metal concentrations for Site 17 were calculated from metal concentrations detected in
ambient soil samples (Appendix A). Inorganic compounds detected in Site 17 soils at concentrations
exceeding PRG values are shown on Figures 6-9 and 6-12. The metals arsenic, beryllium, lead,
manganese, nickel, and thallium were detected in soils collected at the site at concentrations exceeding
PRG values (Table 6-7). No metals were detected in soil or sediment samples collected at the site at
concentrations exeeeding TTLC values. The metals cadmium, copper, lead, mercury, nickel, and zinc
were detected in the surface drainage channel soil samples or Seal Creek sediments at concentrations
exceeding ERLs or ERMs. The distribution of arsenic, beryllium, cadmium, copper, lead, manganese,

mercury, nickel, thallium, and zinc in site soil samples is discussed below.

Arsenic

Arsenic was detected in the majority of the samples coliected at Site 17 at concentrations exceeding its
PRG. However, ambient concentrations of arsenic greatly exceed the PRG value (7.3 mg/kg compared
to 0.38 mg/kg), and no samples contained arsenic at concentrations exceeding ambient values, indicating

that arsenic concentrations found in the samples are probably indigenous to the area.
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Beryllium

Beryllium detections exceeded its PRG in the majority of soil samples; however, the ambient value of
beryllium is greater than its PRG, [0.56 mg/kg(ambient); 0.14 mg/kg(PRG)]. Only one sample (surface
sample ACSSB038) exceeded the site ambient value.

Cadminm

Cadmium was detected in surface soil samples collected from drainage channel locations ACSSB036
through ACSSB040, and steam clean discharge line sample ACSSB028 at concentrations exceeding the
site ambient concentration of 0.56 mg/kg. Cadmium was detected at a concentration exceeding the ERL
value of 1.2 mg/kg in one surface drainage channel soil sample collected at ACSSB039 (2.4 mg/kg). The
spatial distribution of cadmium indicates that its presence may be the result of past site activities;
however, its use at the site is not ciear. Batteries maintained at the site are likely to have been lead-acid,

rather than nickel-cadmium.

Copper

Copper was detected at concentrations exceeding the ERL value of 34 mg/kg in sediment samples
collected at ACSSB030 (3.0 to 3.5 feet bgs) and ACSSBO031 (surface) at concentrations of 44.3 and 38.4
mg/kg, respectively. Copper was detected at concentrations exceeding the ERL value of 34 mg/kg in
three surface drainage channel soil samples collected at ACSSB038 (42.3 mg/kg), ACSSB039 (63.4
mg/kg, and ACSSB041 (37.3 mg/kg). Copper was not detected at concentrations exceeding its ERM
value of 270 mg/kg.

Lead

Lead was detected in two drainage channe] surface soil samples at concentrations exceeding the PRG
value of 130 mg/kg. Borings ACSSB036 and ACSSB039 contained lead at concentrations of 157 and
225 mg/kg, respectively. Surface soil samples collected at drainage channel surface locations
ACSSB037, ACSSB038, ACSSB040, Building [A-24 surface soil sample ACSSB020, Building [A-55
UST boring sample ACSSB027 (10.0 to 11.0 feet bgs), and ambient surface soil sample ACSSB032
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contained lead at concentrations greater than the site ambient concentration of [8 mg/kg. Lead was
detected at concentrations exceeding the ERL value of 46.7 mg/kg in four surface drainage channel soil
_ samples collected at ACSSB036 (157 mg/kg), ACSSB037 (52.2 mg/kg), ACSSB039 (225 mg/kg), and
ACSSB040 (62.3 mg/kg). The soil sample collected from ACSSB039 (225 mg/kg) also exceeded the
lead ERM value of 218 mg/kg. The relatively elevated concentrations in surface soil samples collected

from the drainage channels may be the result of site maintenance involving lead-acid batteries.

Manganese

Manganese was detected in the SWMU investigation sample $12-03 (15.0 to 16.0 ft bgs) at a
concentration of 12,100 mg/kg, which exceeds the PRG of 3,200 mg/kg. No other SWMU investigation -
soil sample contained manganese at concentrations exceeding 800 mg/kg. The presence of clevated

manganese concentrations in this SWMU investigation sample is not consistent with the known site uses.

Mercury

Mercury was detected at a concentration exceeding the ERL value of 0.15 mg/kg in one surface drainage
channel soil sample collected at ACSSB039 (0.24 mg/kg). Mercury was not detected at concentrations
exceeding its ERM value of .71 mg/kg.

Nickel

Nickel was detected in four soil samples collected during the RI at concentrations exceeding the PRG
value of 150 mg/kg. These samples were collected at depths of 19.5 feet bgs or greater in borings
ACSMWO010, ACSMW014 (two sample intervals), and ACSSB027 (up to 203 mg/kg in ACSSB027
[19.5 to 20 feet bgs]). Increasing nickel concentrations with depth probably reflect variation in
geology/sedimentology, and are not the result of site activities, which would likely affect surface
samples to a greater degree. Nickel was detected at concentrations exceeding the site ambient value of
86 mg/kg in other samples collected from depths greater than 9.5 feet bgs in the monitoring well soil
borings, in Building IA-55 UST boring ACSSB027, and in steam cleaning discharge line outfall sample
ACSSBO028. Nickel was detected at concentrations exceeding the PRG value in SWMU investigation

sample §12-02 (165 mg/kg at 5.0 to 6.0 feet bgs) and at concentrations exceeding the site ambient value
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in three samples including the above-mentioned one collecied during the SWMU investigation. Nickel
was detected at concentrations exceeding the ERL value of 20.9 mg/kg in four surface drainage channel
soil samples collected at ACSSBO38 (33.5 mg/kg), ACSSB039 (33.3 mg/kg), ACSSB040 (37 mg/kg),
and ACSSB041 (68.6 mg/kg). The soil sample collected from ACSSB041 (68.6 mg/kg) also exceeded
the nickel ERM value of 51.6 mg/kg. Nickel was detected at concentrations exceeding the ERM value of
51.6 mg/kg in sediment samples collected at ACS SB030 (3.0 to 3.5 feet bgs) and ACSSB031 (surface) at
concentrations of 59.0 and 54.1 mg/kg, respectively. Nickel was detected at concentrations exceeding
the ERL value 0f 20.9 mg/kg in the above-mentioned sediment samples, as well as in surface sediment

samples ACSSB029 (51.1 mg/kg) and ACSSB030 (48.7 mg/kg).
Thallium

Thallium was detected in SWMU investigation sample $12-03 (15.0-16.0 ft bgs) at a concentration of
15.6 mg/kg, exceeding the PRG value of 5.4 mg/kg. All samples collected along the northeast and
southeast side of Building IA-24 and all samples collected during the SWMU investigation contained
thallium at concentrations exceeding the site ambient concentration. The only other thallium detection
was at the steam cleaner discharge line (ACSSB028). No other samples collected at the site contained
thallium. The spatial distribution of thallium indicates that its presence may be the result of past site
activities; however, its likely use at the site is not clear. Thallium has been used in rat and ant poisons

(Merck & Co., Inc. 1983), which may explain its presence around the perimeter of Building 1A-24.
Zinc

Zinc was detected in surface soil samples collected from drainage channel locations ACSSB036 through
ACSSB040, and steam clean discharge line sample ACSSB028 at concentrations exceeding the site
ambient concentration of 83 mg/kg. Zinc was detected at a concentration exceeding the ERL value of
150 mg/kg in two surface drainage channel soil samples collected at ACSSB037 (156 mg/kg) and
ACSSB039 (200 mg/kg). The spatial distribution of zinc indicates that its presence may be the result of

past site activities; however, its potential use at the site is not clear.

6-15



Low pH conditions that might be associated with use of an acid sump were not encountered in samples
collected during the RI or the SWMU investigation. Measured pH values in soil and sediment samples

ranged from 6.6 to 8.8.

6.5.2 Resnits of Groundwater Analyses

This section presents the significant results of the two groundwater sampling events at Site 17, Organic
compounds detected in Site 17 groundwater samples at concentrations exceeding PRG values, as well as
all TPH detections, are shown on Figure 6-11. Unfiltered groundwater samples were collected from the
five monitoring wells in late May and early September 1995, The wells were installed at the locations
described in Section 6.4.5. The results of groundwater sampling are compared to the PRGs established

for tap water (EPA 1995) (Appendix L). There are no established PRGs for TPH constituents.

6.5.2.1 Organic Compounds in Groundwater

Although TCE and methylene chloride were detected during the SI below MCLs, no VOCs were

detected in groundwater sampled from the monitoring wells during the two sampling events.

The SVOC bis(2-ethylhexyl)phthalate was detected in the samples collected from wells ACSMWO010 and
ACSMW012 during the first sampling event, at concentrations of 60 and 55 pg/L., respectively, which
exceed the PRG value of 4.8 ng/L (Table 6-8). Bis(2-ethylhexyl)phthalate was not detected in any well
during the second sampling event. Bis(2-ethylhexyl)phthalate is a common laboratory contaminant. No

other SVOCs were detected in the monitoring well samples during either sampling event.

* Motor oil was detected in the groundwater sample collected from well ACSMW010 at 2 concentration of
0.1 mg/L during the first monitoring event (Table 6-8). TPH-D was detected in the sample collected
from well ACSMW014 at a concentration of 0.06 mg/L. during the second monitoring event. No other
petroleum hydrocarbons were detected in any other groundwater samples during either sampling event.
Although TPH-diesel was detected in the groundwater at a maximum concentration of 364 pg/L. during
the SI, motor 0il was detected at a maximum concentration of 0.1 mg/L in the groundwater during the RI.
The inconsistency in the different fuel types detected during the two investigations is attributed to

different target analytes requested for each investigation as explained in Section 3.3, Variation in the
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groundwater results may be attributed to the field collection method. During the S, grab groundwater
samples were collected whereas during the R, the low flow purge method was used to obtain
groundwater samples. The different field collection methods make direct comparison of analytical

results from the SI and RI difficult.
6.5.2.2 Inorganic Compounds in Groundwater

No metals were detected in the groundwater samples collected a the site at concentrations exceeding

PR@Gs.
6.5.3 Summary of Chemical Characterization

As stated in Section 6.4, the site was divided into six siudy areas to assess the spatial extent of chemicals
at the site. This section summarizes the organic and inorganic chemicals detected within the five study
areas associated with site activities and drainage. The sixth area contained the locations of the ambient
soil samples, and those results were used to calculate ambient metal concentrations. Analytical results
relating to the whole site are summarized and then the analytical results from the study areas are

discussed.
No VOCs were detected in soil, sediment, and groundwater samples collected during the RI at Site 17.

Arsenic and beryllium were detected in the majority of the soil samples collected during the RI at
concentrations exceeding PRG values; however, no arsenic concentrations and only one beryllium
concentration exceeded site ambient values, indicating that these concentrations detected in site samples
are indigenous. Thallium was detected only in RI surface samples collected at Building 1A-24, the steam
cleaner discharge line, Seal Creek samples, and in the SWMU samples. The presence of thallium in

distinct areas of the site is probably indicative of past site activities.
Building 1A-24

Measured pH values in soil and sediment samples collected at the site did not identify the location of the

suspected former acid sump.
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Nickel was detected at concentrations exceeding the PRG in four samples collected at 19.5 feet bgs or
greater and at concentrations exceeding the site ambient value in other samples collected from depths
greater than 9.5 feet bgs. Increasing nickel concentrations with depth probably reflect changes in

geology/sedimentology.
USTs
No petroleum hydrocarbons were detected in soil samples collected near the fuel USTs.

No VOCs were detected in groundwater sampled from the monitoring wells during the two sampling
events. The SVOC bis(2-ethylhexyl)phthalate was detected in the samples collected during the first
sampling event at concentrations exceeding (up to 60 pg/L) the PRG value (4.8 pg/L), but not during the
second sampling event. No other SVOCs were detected in monitoring well samples during either
sampling event. Petroleum hydrocarbons have not been detected consistently in groundwater samples

collected at the site.

Drainage Channel

SVOCs at.concentrations equal to or less than 0.2 mg/kg were detected in RI samples collected in the
drainage channels. Benzo(a)pyrene was detected in the samples collected from boring ACSSB039 and
ACSSB040 at concentrations of 0.1 and 0.07 mg/kg, respectively, which exceed the PRG value.

TPH-motor cil was detected in drainage ditch surface samples at concentrations up to 1,300 mg/ke.

Lead was detected in two drainage channel surface soil samples at concentrations exceeding the PRG and
ambient values, in four drainage channel soil samples at concentrations exceeding the ERL or ERM
value, and in three additional drainage channel locations at concentrations greater than site ambient
values. Cadmtum was also detected in surface samples collected from five drainage channel locations at
concentrations exceeding the site ambient value and one drainage channel soil sample was detected at a
concentration exceeding the ERL value. The spatial distribution of lead and cadmium may be the resuit
of site activities. Copper was detected in drainage channel soil samples at concentrations exceeding the
ERL value. Mercury was detected in three drainage channel soil samples at concentrations exceeding the

ERL value. Nickel was detected in four drainage channel soil samples at concentrations exceeding the
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ERL or ERM value. Zinc was detected in two drainage channel soil samples at concentrations exceeding

the ERL value.
Seal Creek
Sediments collected in Seal Creek contained TPH-motor oil at concentrations up to 4,100 mg/kg.

Nickel concentrations in two sediment samples collected in Seal Creek exceeded the ERM value;
however, no anthropogenic sources of nickel at Site 17 were indicated during the RI, and these sediment
concentrations are probably also indigenous to the site. Copper was detected in one sediment sample at a

concentration exceeding the ERM value.

Leach Field

TPH-oil and grease was detected in the SWMU investigation soil samples at concentrations up to 64
mg/kg. Manganese was detected in one SWMU investigation sample at a concentration exceeding the

PRG value.

6.6 REVISED CONCEPTUAL SITE MODEL

The conceptual site model was developed after the SI and is presented in the WP (PRC/Montgomery
Watson 1995a). This conceptual site model has been updated to include the RI data. The model lists
potential sources and COPCs identified in Section 6.5, and highlights the most likely migration routes
(Figure 6-14). The model is used in conjunction with the results from the human health and ecological
risk assessments and the fate and transport properties of the COPCs to assess site conditions and the need
for remediation. Site 17 is located in a flat area that is crossed by Kinne Boulevard. Maintenance
activities oceur in localized sections of the site. Although battery acid was reportedly disposed of in a
sump adjacent to the building, no evidence to indicate the presence of the sump was found during the S1
or the RI. In the SI sampling, TPH was detected in soil near an UST and at the terminus of a drainage
pipe leading from a steam cleaning area. The SI and RI data indicate chemicals are in the groundwater,

drainage ditch s0il, and Seal Creek sediments. Chemicals may be transported off site through surface
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water, erosion, and through drainage pipes that lead to the Seal Creek wash. The wind transport and

volatilization pathways are not significant, because no VOCs were detected at Site 17 during the RI.
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Figures 6-1 and 6-2

These detailed station maps have been deleted from the
Internet-accessible version of this document as per
Department of the Navy Internet security regulations.
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Figures 6-5 - 6-13

These detailed station maps have been deleted from the
Internet-accessible version of this document as per
Department of the Navy Internet security regulations.
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TABLE 6-6

SUMMARY OF DETECTED TPH IN SOIL

SITE 17 - BUILDING I1A-24

INLAND AREA REMEDIAL INVESTIGATION

NWS CONCORD
Sample Sample Depth
Location Investigation (ft bgs) Diesel Motor Oil
Residential PRGs (mg/kg) NE NE
Concentration {(mg/kg)
ACSSBO28 RI 0-.5 - 120
RI 25-3 - 75
ACSSB029 Rl 0-5 -- 160
ACSSB030 Rl 0-5 - 110
RI 3-35 -- 4,100
ACSSB031 RI 0-.35 - 180
ACSSBO36 RI 0-.5 -- 54
ACSSBO037 RI 0-5 -~ 120
ACSSBO038 Rl 0-.5 - 160
ACSSB{39 RI 0-.5 - 1,300
ACSSB040 RI 0-.5 - 570
ACSSBO4t RI 0-.5 - 36

NE - Not Established
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TABLE 6-8

SUMMARY OF DETECTED ORGANICS IN GROUNDWATER

SITE 17 - BUILDING 1A-24
INLAND AREA REMEDIAL INVESTIGATION

NWS CONCORD
)
[=Th]}
2
s
&
(¥ )
L
=
4]
=
-= —
2 3
=
!
g =
= o
3 &
o1 L)
Sample Location Investigation 0 )
ACSMWO010 RI1 -
ACSMWO011 RI - -
ACSMWO012 Rl 55.00 --
ACSMW013 RI - -
ACSMW(014 RI -- 0.06

NE - Not Established

Concentrations shown in bold exceed the tap water PRG
Appendix J contains full analytical tables which include the date sampled, sample
with nondetected concentrations, and detection limits.
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7.0 RESULTS OF THE RI/FS AT BUILDING 7SHS (SITE 22)

This section presents the results of the RI at Building 7SHS, Site 22. Building 7SHS5 has been used as a
missile wing and fin repair facility. The objective of the RI at Site 22 is to evaluate the nature and extent
of chemicals present in soils and groundwater at the site as a result of past disposal of cleaners, paints,
and solvents used in repair and maintenance conducted at Building 7SH5. Because TPH components
were detected in soils collected during the S, the RI also investigated the effects of a diesel UST and
product piping at the site. The results of soil sampling at Building 7SH5 conducted as part of the SWMU

investigation are also presented in this section.

7.1 PHYSICAL DESCRIPTION AND PAST OPERATIONS

Building 7SHS5 is located along the southwest portion of the base (Figure 1-3}. The building was
formerly a missile wing and fin repair facility, which involved paint stripping, cleaning, and repainting
missile wings and fins. Missile repair required the use of acetone, trichloroethane, methyl ethy] ketone,
chloroethane, and several types of paint thinners. The quantity of wastes generated from these activities
was probably less than 100 gallons per year. Building 7SHS (Figure 7-1) is currently used for
manufacturing mobile laboratories 1o be used during EOD activities. Until 1978, the Tidal Area Landfill
(Site 1) reportedly received all wastes from Building 7SHS. Since 1978, wastes have been disposed of
off base.

During the 1AS there were allegations that paints, oil, and solvents were disposed in a 24-inch-deep
earthen pit or into a nearby drainage ditch near Building 7SH5 (E&E 1983). The suspected disposal pit
was reportedly backfilled. 1T Corp. identified the parking lot near the southwest corner of Building
7SHS, where a section of the pavement is missing, as the possible location of the pit (IT Corp. 1989)
(Figure 7-1); however, this location was later identified, following the RJ, as a possible excavation for a
water line repair. The findings of the RI in this excavated area are discussed further in Sections 7.3 and

7.5. The drainage ditch is located along the southeast and southwest sides of the building (Figure 7-1).



7.2 PHYSICAL CHARACTERISTICS

The following section presents the physical setting, geology, and hydrogeology for Site 22.

7.2.1 . Physical Setting

Site 22 is located in the western area of NWS Concord on the relatively flat (1 percent slope) flood plain
of Seal Creek (Figure 1-3). The surrounding area consists of an array of ammunition magazines
connected by a series of parallel roads and railroad spurs. Five hundred feet to the southwest is the NWS
Concord boundary and Concord High School. Building 7SHS is set on a low, manmade rise that
facilitates loading and unloading rail cars from the building's northeast side (Figure 7-1). The area
immediately around the building slopes to the southwest. Surface water draining from the site is
intercepted by a drainage channel parallel to Seventeenth Street, and flows from the site to the northwest.

A short drainage channei to the southeast of Building 7SHS5 also drains intc the main channel.

7.2.2 Geology

Site 22 is located along the southern boundary of the Inland Area, within the alluvial slope of Los
Medanos Hills, approximately 2,500 feet from the range front. Dibblee mapped the area as underiain by
Quaternary young alluvium (Dibblee 1980a, 1981). The transect for a cross section constructed from
boring logs is shown on Figure 7-2. The cross section is shown on Figure 7-3. Soil borings drilled at the
site in May 1995 reveal that the site is generally underlain by clay, silty clay, clayey sand, and
intermittent gravel from approximately 0 to 10 feet bas. Exceptions to this general shallow depth
characterization are in the approximate center of the site, where well borings reveal sand with clay and
cobbles in the top 5 feet and in the northwest portion of the site. Geoprobe borings in this area show that
silt and sandy silt are predominant. The 10- to 25-foot zone is generally composed of clays and sandy,
silty clays, except in the northwest portion, which is made up of sandy siit from 10 1o 16 feet bgs. A
sandy, gravelly clay is encountered at approximately 25 feet below the central portion of the site. The

soil boring logs for Site 22 are presented in Appendix B.



7.2.3 Hydrogeology

Hydrogeologic information for Site 22 was collected from temporary wells 7SHSB010, 7SHSBOL 1, and
7SHS012 installed in May 1995. Groundwater was first encountered in these borings in sandy-gravelly
clays at approximately 25 feet bgs. The water level rose slightly in 7SHSB010; however, due to the
clayey nature of the soils, it is unclear whether this indicates confined groundwater conditions or merely
slow recharge from low permeability soils. The deeper sand/gravel water-bearing unit observed
elsewhere at the Inland Area sites was not encountered at Site 22. Based on static water levels, the
elevation of the potentiometric surface beneath the site ranges in elevation from approximately 137 to
138 feet msl. Groundwater flows to the west-northwest at a gradient of approximately 0.0175

(Figure 7-2). Groundwater measurements at Site 22 are included with the groundwater sampling forms

presented as Appendix E.

The vertical permeabilities of the water-bearing zone, in which temporary wells 7SHSB610 through
~SHSB612 were screened, were assessed from geotechnical samples collected during borehole drilling.
The vertical permeabilities calculated from these samples range from 1.00E-07 cm/sec to 9.00E-07
cm/sec. The geotechnical laboratory reports are presented in Appendix D, with a summary of the results

presented in Table 7-1.

7.3 RESULTS OF PREVIOUS INVESTIGATIONS

Initial Assessment Study. A visual inspection of the site was conducted during the JAS. No visible
environmental impact was noted during the inspection (E&E 1983). The TAS eliminated this site from
consideration because of the small quantity of wastes that might be present. However, due to changes in
law since the IAS (that is, CERCLA and SARA) and the absence of records on the disposal activities and
pit abandonment, this site was included in the SI to evaluate whether it poses an environmental or health

risk.

Site Investigation. The investigation at Site 22 included collecting and analyzing depth-specific soil
samples from three soil borings within the suspected backfilled pit and collecting and analyzing one
composite surface soil sample from the bottom of the drainage ditch. The three soil borings within the

backfilled pit were drilled to a depth of 4 feet bgs (Figure 7-4). The top 2 feet contained fill material
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consisting of cobbles and asphalt; below the fill material was silty and clayey sands and gravels. It is not
known if the sand and clay is additional fill or native material. Three surface soil samples were also
collected from the ditch parallel and adjacent to Seventeenth Street (Figure 7-4). The three soil samples
from the ditch were composited at the laboratory into one sample for chemical analysis. The soil

samples were analyzed for VOCs, SVOCs, metals, tributyltin (TBT), and TPH.

Two soif samples were collected from each of the three soil borings at depths of approximately 2 and 4
feet bgs. The soil sample collected from the 4.0-foot depth from boring SB-1 contained TPH-D at a
concentration of 14.6 mg/kg (Figure 7-5). The sample collected from the 2-foot depth in the same soil
boring did not contain any TPH-D. The majority of the metals in soil samples collected from the pit
were not detected at concentrations greater than the reference levels of the AM/3SD. The only metals for
which concentrations were greater than the 95/95 TI reference levels were arsenic (16.7 mg/kg), copper
(332 mg/kg), lead (60.7 mg/kg), and mercury (1.10 mg/kg and 0.85 mg/kg); these levels of metals may
be present in the soil as a result of site activity (Figure 7-6). The AM/3SD and 95/95 TI values were
used in the 31 as benchmarks for metals results; however, the RI data will be compared to ambient
{(ambient) concentrations of metals developed for the site, and to PRGs. The resulis of the SI sampling at
the suspected disposal pit did not indicate that the pit was used for disposal of paints, oils, or solvents;
however, it was not certain if the sampling depth exceeded the excavation depth, or whether the samples
were collected from relatively clean backfill material. TPH-D detected in the soil samples may have

been the result of leaking fuel oil piping that is located near the suspected disposal pit (Figure 7-5).

The composited soil sample from the ditch contained TPH-D, bis(2-ethylhexyl)phthalate, and toluene at
concentrations of 9.23, 1.1, and 13 mg/kg, respectively. Bis(2-ethylhexyl)phthalate is a plasticizer that is
typically added to polymers to impart flexibility. It is not unreasonable to detect this compound,
especially within a surface drainage ditch, near industrial or military operations. No other VOCs or
SVOCs were detected. Arsenic, detected at a concentration of 33 mg/kg, was the only metal from the

composited ditch sample that exceeded the reference level for metals.

Minor concentrations of acetone, toluene, and methylene chloride were detected in some of the soil
samples from the pit and the ditch (Figure 7-5). These compounds are common laboratory contaminants,
and the methylene chloride detected may be a result of the contaminated deionized water used in the

field. As explained in the Sl report, the laboratory used old methylene chloride bottles for deionized
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water sent to the field site. Only some of the SI samples from Site 22 were potentially affected before

this practice was stopped.

UST Investigation. In September 1993, HLA conducted an investigation of the soii around the 1,000-
galion diesel fuel UST located along the southwest side of Building 7SHS. One boring was drilled at the
southern corner of the UST. Samples were collected at a depths of 4.5, 8, and 16 feet bgs and were
analyzed for TPH-D and SVOCs. TPH-D was detected in the samples collected at depths of 4.5 feet bgs
(7,700 mg/kg) and 8 feet bgs (1,600 mg/kg). The following SVOCs were detected in the sample
collected at 4.5 feet bgs: acenaphthene (1,000 pg/kg), fluorene (2,400 pg/kg), 2-methyl-naphthalene
(5,500 pg/ke), and naphthalene (4,600 pg/kg). Naphthalene was detected at 700 mg/kg in the sample
collected at 8 feet bgs. The UST was removed from the site in 1997.

7.4 REMEDIAL INVESTIGATION FIELD ACTIVITIES

Soil and groundwater were sampled at Site 22 to evaluate the alleged disposal of paint wastes and
solvents into a suspected disposal pit on the southeast side of Building 7SHS, and the effects of an UST
and product piping (Figure 7-1). The samples were collected to assess whether these past site activities
have affected environmental media at the site. The drainage channels around Building 7SH5 were
sampled to assess whether contaminants are being transported off site. As part of the SWMU
investigation, soil was sampled in the area of the septic tanks and leach field (samples 522-01 to -04) to

evaluate whether soils at the site have been contaminated by effluent from the building's sanitary system.

To evaluate the spatial extent of contaminants at the site, the site has been divided into five areas based
on past and present site activities and drainage features: (1) the suspected solvent waste disposal pit, (2)
the UST fill pipe and product piping, (3) the site drainage channels, (4) an area 200 feet southwest of
Building 7SHS, where soil samples were collected to assess ambient metals concentrations at the site,

and (5) the area of the septic tank and leach field.

7.4.1 Utility Locating and Geophysical Survey

Site reconnaissance consisted of a visual inspection of sampling locations, a biological/ecological

clearance, and a utility clearance, the latter conducted by NWS Concord personnel and representatives of
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the concerned utilities. The utility clearance also identified the depth of the UST piping so that the
samples collected adjacent to the UST piping could be sampled at the same depth.

7.4.2 Pit Excavation

Diagrams showing the excavation of the suspected disposal pit are included in Appendix C. Soil samples
were collected from native soils in the suspected excavation pit after the fill material overburden was
removed. An irregular area with maximum dimensions of 18 feet per side was excavated to a depth of 5
feet bgs. Twelve samples, from six locations within the pit, 7SHTP001A through 7SHTPOOIF, were
collected from the floor of the excavation, at depths ranging from 1.0 to 5.5 feet bgs, as the excavation
was deepened. The samples were analyzed for VOCs, SVOCs, TPH-E, and mt.atals. No soil staining was
observed in the excavation and no vapors were detected with the PID, sa the excavation was backfilled

with the excavated soil once the samples were collected.
7.4.3 Surface Soil Sampling

Five surface soil samples were collected from borings 7SHSB015, and 7SHSB024 through 7SHSB027,
located in the drainage ditches bordering the southeast and southwest sides of the site (Figure 7-7). One
sample was collected from boring 7SHSB015 at a depth of 3 feet bgs. These are areas where storm
runoff may collect. The samples were analyzed for SVOCs, TPH-E, and metals.

7.4.4 Geoprobe Borings

Nine shallow Geoprobe soil borings, 7SHSB001 through 7SHSB009, were drilled at intervals of
approximately 20 feet along the length of the piping from the fill pipe to the UST. The fiil pipe is
located at the east corner of Building 7SH5 and the UST is located on the southwest side of the building
{Figure 7-7). Soil samples were collected at the depth of the fuel piping, which ranged from the surface
to 3.5 feet bgs. The samples were analyzed for VOCs, 8VOCs, and TPH-E.

Twelve soil samples were collected from ambient Geoprobe borings. As discussed in Appendix A, the
metal concentrations from these samples were used to determine ambient metal concentrations. Soil

samples were collected at the surface and at 7 feet bgs from two soil borings, 7SHSB013 and 7SHSB014,
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located 50 feet southeast of Building 7SH5 and at a slightly higher elevation than the remainder of the
site (Figure 7-7). These samples were analyzed for metals. Soil samples were also collected at the
surface and at a depth of 10 feet bgs from four soil borings, 7SHSB020 through 7SHSB023, located on a

low rise across Seventeenth Street from the site. These samples were analyzed for metals and pH.

7435 Subsurface Borings

Three deep soil borings, 7SHSBO10 through 7SHSBO12, were drilled by West Hazmat Drilling
Corporation of Newark, California (California Well Driller C57 License #554974), using a hollow stem
auger drill rig in order to collect soil and grab groundwater samples adjacent to the UST pipmg at the
UST fill pipe; and at locations along the piping 45 feet and 100 feet from the fill pipe. Two soil samples
were collected from a depth of 10 feet bgs from 7SHSB010 and 7SHSBO12 and at a depth of 20 feet bgs
from 7SHSB010. The samples were analyzed for VOCs, SVOCs, and TPH-E. A soil sample from each
soil boring was collected at the water-bearing zone and analyzed for TOC and geotechnical parameters.
Temporary wells were installed in these boreholes for the collection of groundwater samples. The
temporary monitoring wells were constructed with 4-inch diameter Schedule 40 PVC well casing. Wells
were screened with 0.010-inch machine slotted casing. A filter pack consisting of No. 2/16 Monterey
Sand was placed 1 to 2 feet above the top of the screened interval. The temporary monitoring wells were
then developed and grab groundwater samples were collected and analyzed for VOCs, SVQCs, and TPH-
E. Groundwater sampling forms are included in Appendix E. Soil borings and well construction
diagrams are included in Appendix G. Well development records are provided in Appendix H. The
temporary wells were removed upon completion of groundwater sampling. The boreholes were

overdrilled and grouted to surface according to Contra Costa County standards.

Four soil borings, $52-01 through $52-04, were drilled in the area of the septic tank and leach lines as
part of the SWMU investigation (Figure 7-7). Three samples were collected from both borings S52-01
and S52-02 at depths up to 16 feet bgs. Two samples were coliected from both borings $52-03 and
§52-04 at depths up to 4 feet bgs. The samples were analyzed for VOCs, SVOCs, and metals.
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7.4.6 Groundwater Sampling

Three grab groundwater samples were collected from the boreholes of 7SHSB010 through 7SHSB012
and were analyzed for VOCs, SVOCs, and TPH-E. Groundwater sampling forms are included in

Appendix E.

7.4.7 Summary of Quality Assurance/Quality Control Field Procedures

Field QA/QC sampling conducted during the field effort at Site 22 consisted of the collection of field
duplicates, referee duplicates, field blanks, equipment rinsates, and trip blanks in accordance with the
FSP (PRC/Montgomery Watson, 1995b). The results of these QA/QC samples are discussed in the
QCSR {(Appendix I). Field equipment was decontaminated in accordance with the procedures outlined in
the FSP. Field instruments used during the field effort were calibrated and maintained in accordance
with the QAPJP (PRC/Montgomery Watson 1995¢). Borings and samples were documented in
accordance with the WP and the FSP.

7.4.8 Deviations from Proposed Investigation Approach

Deep soil borings were driled adjacent to the UST fill pipe, adjacent to the suspected disposal pit, and
along the UST piping midway between these points. The FSP called for the deep borings to be located at
the three points where TPH concentrations in the UST piping soil samples were the hi ghest; however,
because of the distribution of the TPH results (clustered near the UST fill pipe, as described in Section
7.5.2.1) and the presence of overhead utilities above the piping samples with other relatively elevated

TPH concentrations, the locations of the borings were changed.

Soil samples were collected at the surface and at a depth of 10 feet bgs from four soil borings,
TSHSB020 through 7SHSB023, to more accurately characterize ambient metals concentrations in the
area of the site. These additional ambient borings were not specified in the work plan but were collected

to increase the size of the data set used to calculate the ambient metals concentration.



7.3 CHEMICAL CHARACTERIZATION

This section presents the results of chemical analyses for soil and groundwater samples collected at Site
22. Soil and groundwater samples collected during the RI at Site 22 were submitted for the laboratory
analyses described in Section 7.4 above and as presented in Tables 7-2 and 7-3. The analytical results of

sampling are presented in Appendix J.
7.5.1 Results of Soil Sample Analyses

This section presents the significant results of the soil sampling effort at Site 22. Soil samples were
collected from Geoprobe borings, deep borings, and the ground surface at the locations described in
Section 7.5. The results of sampling are compared to the PRGs established for residential soils (EPA
1995; Appendix L). The soil results are also compared to TTLC values defined in Title 22 of the
California Code of Regulations. TTLC values are used to categorize waste. If concentrations exceed the
TTLC values, then the waste is defined to exhibit the characteristic of toxicity. In this Rl, the TTLC
values are not used to characterize waste, but instead are used to compare to soil concentrations to locate
any hot spots (areas of unusually high concentrations). The chemicals with concentrations exceeding
these criteria are the only chemicals discussed in the following sections, and these chemicals are carried

into the HHRA. There are no established PRGs for TPH constituents.
7.5.1.1 Organic Compounds in Soils

No organic compounds were detected in the soil samples collected at the site at concentrations exceeding

TTLC values.

No VOCs were detected at concentrations greater than PRGs, however, TCE was detected in sample
7SHBSB010, collected at a depth of 20 feet bgs (Table 7-4). As described in Section 7.5.3, the origin of
TCE in soil at this depth is likely to be groundwater rather than from the surface in the area of the boring.

No SVOCs were detected in soil samples collected at the site at concentrations exceeding PRG values

(Table 7-5). The SVOCs 2-methylnaphthalene and naphthalene were detected in surface sample
7SHSBO01, collected adjacent to the UST fill pipe. Eight low-level SVOCs were detected in drainage
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ditch surface sample 7SHSB026. No SVOCs were detected in the suspected disposal pit except

fluoranthene.

TPH detections in Site 22 soils are shown on Figure 7-8. Elevated concentrations of organic compounds
were detected in the soil sample collected adjacent to the UST fill pipe (7SHSBO01!, 0.25 to 1.25 feet
bgs), where TPH-D and TPH-motor oil were found at concentrations of 35,000 and 4,300 mg/kg,
respectively (Table 7-6). TPH-D and TPH-motor oil were detected at concentrations of 370 and

160 mg/kg, respectively, in fuel piping sample 7SHSB002 (0.25 to 1.25 feet bgs), located 40 feet from
the fill pipe. TPH in sample 7SHSB002 may be the result of migration of fuel along the piping trench.
The 10- to 10.5-foot-bgs sample collected adjacent to the suspected disposal pit (7SHSB012) contained
TPH-D at a concentration of 500 mg/kg. No other UST piping samples contained TPH-D. TPH-motor
oil was detected in three additional samples collected along the fuel piping at concentrations up to 32
mg/kg in surface sample 7SHSB00S. TPH-motor oil was detected in drainage ditch surface samples
7SHSB015 and 7SHSB024 through 7SHSB027 at concentrations up to 200 mg/kg (7SHSB024) and in
the majority of the RI soil samples collected from the suspected disposal pit at concentrations up to 250
mg'kg (7SHTPOO1E, 1.0 foot bgs).

7.3.1.2 Inorganic Compounds in Seils

The ambient metal concentrations for Site 22 were calculated from metal concentrations detected in
ambient soil samples (Appendix A). Inorganic compounds detected in Site 22 soils at concentrations
exceeding PRG values and arsenic detections exceeding ambient levels are shown on Figure 7-9. Metals
detected at concentrations exceeding PRG values in soils collected at the site were arsenic, beryllium,
and lead (Table 7-7). No metals were detected in soil samples collected at the site at concentrations
exceeding TTL.C values. Arsenic was detected at concentrations exceeding the PRG value in the
majority of the samples collected at Site 22; however, site ambient concentrations of arsenic greatly
exceed the PRG value (15 mg/kg compared to 0.38 mg/kg), indicating that arsenic concentrations found
in the samples are probably indigenous to the site. Arsenic concentrations exceeded ambient
concentrations in several soil samples; these results are discussed below. For beryllium and lead,
detections greater than the PRG are also greater than ambient values. The distribution of arsenic,

beryllium, and lead in soil samples collected at the site is discussed below.
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Arsenic

Soil collected from 14 sampling locations contained arsenic at concentrations exceeding the ambient
value of 15 mg/kg. Arsenic was detected at concentrations up to 250 mg/kg (ambient sample
7SHSB022, 10.0 to 10.5 feet bgs). For soil borings with samples collected at surface and at depth,
arsenic concentrations in the surface samples were frequently one order of magnitude greater than the
concentrations in the samples collected at depth (Appendix I), which may indicate an anthropogenic
source. However, the presence of elevated arsenic concentrations in surface samples coliected at the site
is inconsistent with known past activities. Additionally, the soil borings located across the road adjacent
to the site were used to calculate ambient values and had a similar pattern of arsenic distribution. This

result indicates that site activities are not contributing to the arsenic in the soil.

Beryllium

Beryllium was detected in ambient surface sample 7SHSB014 at a concentration of 0.16 mg/kg and in
three disposal pit samples, at concentrations ranging from 0.17 to 0.29 mg/kg, which exceed the PRG
value of 0.14 mg/kg. Concentrations of beryllium in two additional samples collected from the
suspected disposal pit during the RI exceeded the ambient concentration of 0.12 mg/kg. Beryllium was
not detected in any other samples collected from the site. Beryllium has been used for aerospace
 structures and in internal guidance systems (Merck & Co., Inc. 1983) and may be present in the soils of

the suspected disposal pit as a result of missile repair.
Lead

Lead was detected in SWMU investigation surface sample S52-03 at a concentration of 165 mg/kg,
which exceeds the PRG value of 130 mg/kg. Lead was also detected at concentrations exceeding the site
ambient concentration of 32 mg/kg in surface samples from ambient boring 7SHSB022, drainage

channel boring 7SHSB024, and in a sample collected at a depth of 4 feet from the suspected disposal pit.



7.5.2 Results of Groundwater Analyses

Organic compounds detected in Site 22 grab groundwater samples at concentrations exceeding PRG
values, as well as all TPH detections, are shown on Figure 7-10. This section presents the significant
results of the groundwater sampling effort at Site 22. Grab groundwater samples were collected from
deep borings at the locations described in Section 7.4. The results of groundwater sampling are
compared to the PRGs established for drinking water (EPA 1995; Appendix L). There are no established

PRGs for TPH constituents. The RI grab groundwater samples at this site were not analyzed for metals.

TCE was detected in the groundwater sample collected from boring 7SHSB010 at a concentration of

27 ng/L, which exceeds the PRG value of 1.6 pg/L (Table 7-8). Boring 7SHSB010 was drilled adjacent
to the UST fill pipe (Figure 7-7). Boring 7SHSBO011 was drilled adjacent to the fuel piping, 45 feet from
the fill pipe. Boring 7SHSB012 was drilled approximately 100 linear feet from the fill pipe, adjacent to
the fuel piping and the suspected disposal pit. No VOCs were detected in soil samples collected at these
boreholes, except TCE, which was detected at a concentration of 0.001 mg/kg in the soil sample
collected at boring 7SHSBO10 at a depth of 20 feet bgs. The TCE in this soil sample is probably the
result of contact with, or diffusion from, TCE in the groundwater.  Groundwater was measured in the
borehole at a depth of 26 feet bgs. Because no VOCs other than xylenes were detected in the shallow
soils, the VOCs in the groundwater samples collected in the boreholes are not likely to have originated at

the surface in the area of the boreholes, but rather migrated from other areas of the site or from off site.

No SVOCs were detected in the groundwater samples collected during the RI,

TPH-motor oi] was detected in the groundwater samples collected from borings 7SHSB010, 7SHSBO11,
and 7SHSBO012 at concentrations of 0.6, (1.5, and 0.4 mg/L, respectively (Table 7-8). Motor oil was
detected at a concentration of 11 mg/kg in the soil sample collected from a depth of 10.0 to 10.5 feet bgs
in boring 7SHSB010, and TPH-D was detected at a concentration of 500 mg/kg in the soil sample
collected from a depth of 10.0 to 10.5 feet bgs in boring 7SHSBO012.

7-12



7.5.3 Summary of Chemical Characterization

As stated in Section 7.4, the site was divided into five study areas to assess the spatial extent of
chemicals. This section summarizes the organic and inorganic chemicals detected within the four study
areas associated with site activities and site drainage, and in the fifth area, where ambient soil samples
were collected to calculate ambient metal concentrations. A summary of analytical results relating to the

site as 2 whole is presented prior to the summary of the analytical results from the study areas.

Arsenic was detected in all soil samples collected from the site during the RI and SWMU investigations
at concentrations exceeding the PRG value, Ambient concentrations of arsenic at the site exceed PRGs,
indicating that relatively elevated arsenic levels are indigenous to the site; however, surface

concentrations of arsenic are generally much higher than subsurface concentrations.

One groundwater sample collected from a temporary well during the RI contained TCE at a
concentration of 27 pg/L, which exceeds the PRG value of 1.6 pg/L. TPH-motor otl was detected at
concentrations ranging from 0.4 to 0.6 mg/L. VOCs in groundwater collected in the boreholes are not
likely to have originated at the surface in the area of the boreholes, but rather migrated from other areas

of the site, or from off site.

Suspected Solvent Disposal Pit

TPH-motor oil at concentrations up to 250 mg/kg was detected in soil samples collected from the

suspected disposal pit.

Beryllium was detected in three disposal pit soil samples at concentrations exceeding the PRG and in two
additiona] disposal pit soil samples at concentrations exceeding the ambient concentration, and may be

the result of past activities at the site.
UST Fill Pipe and Fuel Piping

Elevated concentrations of organic compounds were detected in the surface soil sample collected

adjacent to the UST fill pipe, where TPH-D, TPH-motor oil, and xylenes were detected at concentrations
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of 35,000, 4,300, and 11 mg/kg, respectively. TPH-motor oil and TPH-D were detected at lower
concentrations in soil samples collected along the fuel line near the fill pipe and the suspected disposal

pit. Two SVOCs were detected in the fill pipe soil sample.

Site Drainage Channels

TPH-motor 0il at concentrations up to 200 mg/kg was detected in soil samples collected from the west

drainage ditch. SVOCs were detected in two drainage ditch surface soil samples.

Septic Tank and Leachfield

Metals were found in soil samples collected in the north part of the site (as part of the SWMU
investigation) at generally lower concentrations that those than were collected from the central and -
southern areas of the site (as part of the RI). The result for lead in SWMU investigation sample §52-03
{cited in Section 7.5.1.2) was the only soil sample result from the SWMU investigation that exceeded the

PRG or ambient values.

7.6 REVISED CONCEPTUAL SITE MODEL

The conceptual site model was developed after the SI and is presented in the WP (PRC/Montgomery
Watson 1995a). This conceptual site mode! has been updated to include the RI data. The model lists
potential sources and COPCs identified in Section 7.5, and highlights the most likely migration routes
(Figure 7-11). The model is used in conjunction with the results from the human health and ecological
risk assessments and the fate and transport properties of the COPCs to assess site conditions and the need
for remediation. Site 22 is located on a slight mound on the western portion of the Inland Area, with the
building surrounded by a drainage channel 3 to 5 feet deep. The ST was originally conducted to evaluate
the presence of paint and other maintenance wastes that were reportedly disposed of in a pit. The S! did
not find any high concentrations of chemicals that would indicate disposal activities, but this conclusion
was tentative because gravel and other apparent fill material made soil boring difficult. In addition,
evaluating the possible presence of elevated levels of metals was complicated by the uncertain nature and
source of the fill material itself. However, TPH-D detected in soil borings was considered to be present

due to leaking UST piping that leads from the south end of the building to an UST located at the middle
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of the west side of the building. Chemical migration routes include surface soil erosion with runoff to

the drainage channel to the west of the building and leaching to groundwater. TPH-D, TCE, and metal
constituents were detected in the grab groundwater samples. No nonaqueous phase liquid (NAPL) was
observed in the three temporary wells. The wind transport pathway is not significant because TCE was

the only VOC detected, and it was detected in groundwater and not in soil samples.
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Figures 7-1 and 7-2

These detailed station maps have been deleted from the
Internet-accessible version of this document as per
Department of the Navy Internet security regulations.
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Figures 7-4 - 7-10

These detailed station maps have been deleted from the
Internet-accessible version of this document as per
Department of the Navy Internet security regulations.
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TABLE 7-6

SUMMARY OF DETECTED TPH IN SOIL

SITE 22 - BUILDING 7SHS

INLAND AREA REMEDIAL INVESTIGATION

NWS CONCORD
Sample Sample Depth
Location Investigation (ft bgs) Diesel Motor Qil
Residential PRGs (mg/kg) NE NE
Concentrations (mg/kg)

7SHSB001 RI 25-1.25 35,000 4,300
7SHSBOO2 RI 25-1.25 370 160
7SHSB003 RI 1-15 - 14
TSHSBOOS Rl 0-1 - 32
7SHSBOOG RI 2-3 -- 29
7SHSBO10 RI 10-10.5 - 11
7SHSBO12 R1 10- 105 500 —-
7SHSBO1S RI 0-.5 - 84
7SHSB(24 RI 0-.5 = 200
7SHSBO25 RI 0-.5 - 37
7SHSB026 R1 0-.5 -- 41
7SHSB027 RI Q-5 -- 29
7SHTPOOLA RI 1-1 - 69

RI 4-4 -~ 88
7SHTPCO1B RI 3-3 - 32
7SHTPODIC RI 2-2 - 22
7SHTPOOIE RI I-1 - 250

RI 2-2 - 220
7SHTPOOLF RI 2-2 - 43

RI 3-3 - 85

NE - Not Established




“s)nsa1 sEyaul At Jo Funsy Hajdwod v
sapujout [ xapusddy 'SatiAnaE 3N Jo ) NS ) 2q 0F p23dxd 10U Al UL ‘SDYA JATY IOU O “SICIUIE 105 YOLLIIAD aIT £y 3511324 UMOLS JOU 12 (WNIPOS put ‘winisseiod ‘wnssuStw oK WRIED J0 SGONTIUAIN0S
DY [CHUIPISAT JY] PAd0Xd P{OY UL UAMOLS SUCHERUI0D

0T aL 08’89 Q156 1o Q0°'EL9 0e'L 0Ly el 0E'19 - s oyt 0Lyl L0 00'009'91 £z~ NINAS
DT 6L DALY ULl A% 00'Zel 05°¢l 0c'vs ar'el oYy - - [C 1yl O0'8¢ - o ens gl §-0 TNMS 258
0o'sg 08’88 OL'6L S0 a0’ (5L o'a 0L'8% 0961 0008 " - Mrigl 08T avr'd NQ'O0E" LA ¥-8t INMS
00091 0T°0L - 00 )'508 rs91 0Y'68 Otal as'er o'l - Q091 059 aT'l [E3)11 Y| £ -0 NS OIS
0L08 bl 0L'16 (4R 00 748 06'8 A 001z s - - 00'Ls] oL - 0000 81 a1 - 81 NMS
05T 0L$9 0989 gr'o 00’589 Q5L ar'os 0s'LI oy - - 000el we SP 0 00°008's! -1 MAMS
06TL 08’19 OE8L - (0't0B QL8 0T'es (al 0880 - " O0'ERI or's - 0000F'91 g-5 NAMS T0-T58
Qr'ze 01z 0868 o 00289 06 DELS 0812 08’18 - - 00E81 06’9 85°0 0000591 9l - 81 NWMS
arés 0L09 01LL 170 118 1.74 018 oras 056l 5. % - - 781 019 - 00'000'S1 -1 NAMAS
{6'06 0718 0206 - 00000 ) 08el 06E'E9 L 05’19 - - 00°€eL 06 650 000z e 9-< NNMS [0-285
08’59 09 062 £C0 00'pLY [4):0 4 08'¢H 0961 0492 - - 068 (IR - 0000891 £-€ [}
P9 o1'Fs 089t a1'o OESY 0911 [y 08¢l oyt S0 - 00vEl %4 - 00'00Z'ElL -2 1d J100dLHSL
0isL 0809 06’18 800 Q0grL 0001 OLES Qz'a1 00'Ly 0 - 00t 06'% - 00'009'91 £-< 14
0L€S 00’08 QLee £9Q Q0'6ab ar'nl OrLL 09'¢T Or'6L - - 0R'ZC L] - 00°0DE T Z-t ™
09'8L 0T'r9 QTSE 6¥"0 {05988 080z r3s (561 QR 7 - Q0101 0TSt - 0000581 1-1 i HiI00dLHSL
0t'63 08I 0096 00 00ELY 05Tl 0979 OLEL 06'9% 81'0 - 00°Q0e 06'8 - O 00EDZ €% k!
0889 00'6b 08'L1 - DO'3EE Ol 08'se or ol QLT - 61'0 00991 069 -~ 00°000'v| £-L 1! aI100d1HS5L
08’19 0T've 0iyse Le0 054 4 09407 or'ay n¢al Oy LE - 620 O1'8L 0502 - 00 00T -1 14 J100d1LH5L
o000e'l  |0868 0662 o 00'6LE 88T D6'SE 08'C1 n&6'ee or'n - DR'ER o'l - 00004 £ |3 %) HIOd.LHSL
05788 06'1L 08'e6 $00 00'vve 0611 0819 Or'it (L'86 €070 - 0r9st 09 90 ot §6-8% ]
00'as | QL6E 0Ly 0ro 0 P0L AN 4 05'Ly {728 1Y 0682 81’0 - 00°'IC1 061 - G0 001's1 F-v 11
0B'ES {5ty 6T v o'12F 08¢l 06t [t Y] [H 4 - LT'o 0010t a9°cT - 00aosi 1 -1 18 Y100d LHSL
GakQl 0T'9L 0oL 0 00 als - 0595 or'ic (L'8r - - 0099 18'98 o'l 00'00L L} §-0 1d LZ0ESHSL
00°¥R o1'y9 086 610 Q0'0LS 0951 08'sh oLl 00'ge - - 00'8LI 05'6E L30 00°008'51 £-0 1d 9ZOHSHSL
[ % 0E'L9 Q6'L9 zl'a N00TL oLz 0505 0061 0t - - 00’861 Mritl 0571 00E'31 £-0 14 STOHSHSL
O0'EER D&'68 0z'e9 ot'd Q0CEL [brA %Y oSl o1've 05 IS - - [ 4T85 EL0 0000812 §-0 It FLOHSHSL
0§'+9 0669 009t I i )'669 00'L 06'ZS 6'¢T 06'tY - - O'ECI OF 8L 990 0000 L) CL-¢ 14
Or 08 0T'en Ot'8% £E0 00 L09 og'el A 8Ll 06'6¢ — - QV1LE 1] g4 4 8570 Q000K S 1 -0 k] S10a5HSL
{38 w} S| (0L J0 SU01eIUasU0]
QOn0TE { Q0OFS | 0008 00'¢ DODOTE [H U 000087 goro0gT | 0ODD'LL e vED 00°00E's BE0 oie 00°000'LL (By/Aw) soydd jehnapisay
W. W W M W W m m m ww .amu |W M W W nmmm,_ | weneSusaau :cuauoq

E & 3; ] E. g 5 = g g g 8 yidag aduieg

s o g " £ & £ ES o g 2 sjduseg

3 g 3 3 | = 3

AAOINOI SMN
NOLLVOLLSIANT TVITEWAY VHAY ANVINI
SHSL ONIATING - 77 HLIS
TIOS NI STVLAN GALDALAA 40 AAVIAINNS

L-L A19VL



TABLE 7-8

SUMMARY OF DETECTED ORGANICS IN GROUNDWATER
SITE 22 - BUILDING 7SHS
INLAND AREA REMEDIAL INVESTIGATION
NWS CONCORD

S
2
2 3
2 2 5
: 2 3
@ i 1
2 o g
5 5 &
5 3 a
B & S
-—: ‘:E; §
. . . - - (=]
Sample Location Investigation - B =
Tap Water PRGs i s 90 NI | " NE.
7SHSB010 - 630
7SHSBO11 2.00 -- 450
7SHSBO12 1.00 -- 380

NE - Not Established
Concentrations shown in beld exceed the tap water PRG
Appendix J contains full analytical tables which include the date sampled, samples

with nondetected concentrations, and detection limits,




8.0 RESULTS OF THE REMEDIAL INVESTIGATION AT
THE PISTOL FIRING RANGE (SITE 24A)

This section presents the resuits of the RI at the Pistol Firing Range, Site 24 A. The Pistol Firing Range
is active and has been in use since at least the mid-1960s. Although the site was investigated under the
IR program, the site has since been removed from the IRP because of the site’s active status. All future
maintenance and environmental work at Site 24A will be conducted by NWS Concord personnel or their
subcontractors. The objective of the RI at the Pistol Firing Range is to evaluate the nature and extent of
metals present in firing range target berms and drainage features that are the result of past and present

site activities.

3.1 PHYSICAL DESCRIPTION AND PAST OPERATIONS

The Pistol Firing Range is located in Los Medanos Hills near Building LA-57, east of Kinne Boulevard at
the end of a gravel road off the east end of Wilden Road (Figure 1-3). The intersection of Wilden Road
and Kinne Boulevard is approximately 3.5 miles from the front gate of NWS Concord. The Pistol Firing
Range has been an active range since at least the mid-1960s. An earthen berm constructed on the east
side of the firing range serves as a protective backstop behind the target area (Figure 8-1). This berm is
referred to as the target berm in this report. In the late 1970s or early 1980s, a project reportedly was
undertaken to replace the original target berm. The removal of lead from the old berm was regarded as

cost prohibitive, so the berm was capped with soil of unknown thickness to create the current berm.

The ammunition fired at the range varies from small-caliber to 50-caliber rounds. The target berm is the
study area of this site because of potential metals contamination from the lead-centered, copper-jacketed
projectiles that penetrate the berm. Soil samples previously were collected from the berm to quantify the

metals concentrations in the sail from metal projectiles.

3.2 PHYSICAL CHARACTERISTICS

The following section presents the physical setting and geology for Site 24A.
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8.2.1 Physical Setting

The Pistol Firing Range is an active site located 1,700 feet east of Kinne Boulevard near Building
IA-57 (Figure 1-3). The site is perched on a fairly steep slope in Los Medanos Hills, approximately
130 feet above the flood plain of Seal Creek. The firing range is surrounded by the natural hill slope to
the north and east and by artificial protective berms to the south and west (Figure 8-1). Storm water in
the firing range area flows into a drainage channel located along the base of the south berm. The storm
water that collects in the channel flows west and off site via a small gully. A section of the abandoned

Clayton Canal follows the contour of the hill slope approximately 800 feet west (downslope) of the site.

8.2.2 Geology

The lithology that underlies Site 24A has been mapped as Tertiary age, weakly indurated, pebble
conglomerate, sandstone, and claystone (Dibble 1980a,b,c; 1981). No subsurface hydrogeologic
information is available for the immediate vicinity from previous investigations. The Clayton Fault has
been mapped along the margin of Los Medanos Hills (Dibblee 1980a,b,c; 1981) near Site 24A. As
discussed in Section 2.5.2, the fault is considered potentially active (active within the last 25,000 years)
by some geologists (Nelson 1993). However, the fault is not designated an Alquist-Priolo special
studies zone, which studies fault-rupture hazards in California (California Department of Conservation,
Division of Mines and Geology [DMG] 1992), nor has it been considered for investigation by DMG
because it shows no evidence of surface rupture in the last 11,000 years (Hart 1993). Soil borings
drilled in April and May 1995 reveal that the site is generally underlain by silt, clay, sand, and clayey
sand from 1 to 8 feet bgs and clay and sand from 8 to 11 feet bgs. Soil boring logs for the RI at Site
24A are included m Appendix B. Geotechnicat testing of drainage channel soil samples, located
mmmediately north of the protective berm, indicates that surface soil in the area consists of clayey sand
and sandy clay with vertical permeabilities of 3.00E-07 cm/sec and 4.00E-07 cm/sec, respectively.
Surface soils in the area of PFRSB029, collected adjacent to the target berm, consist of silty sand with
a vertical permeability of 6.00E-04 cm/sec. The geotechnical laboratory report is included in
Appendix DD. A summary of Site 24A geotechnical parameters is included in Table §-1.
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8.3 RESULTS OF PREVIOUS INVESTIGATIONS

Initial Assessment Study. The IAS reported that although there was a significant amount of lead in the
target berm, it was not a threat to groundwater becanse the berm was recapped and the lead was in an

elemental metallic form. The IAS concluded that further investigation was unnecessary.

Site Investigation. The Navy continued investigations to quantify the metal concentrations in the soil.
For the SI, the target berm was divided into three areas according to the expected concentration of metals
from bullets entering the berm (Figure 8-2). This expectation was visually confirmed during SI field
sampling. Area 3 is low on the slope and contained the most projectiles because it was directly behind
the target area (Figure 8-2), while Area 1 is located to the left of the target area and Area 2 is located
higher up on the slope from the main target area. Evidence of shotgun and 40-mm grenade use was
found in Areas 2 and 3. The surface soils and subsurface soil samples collected from the berm were

analyzed for metals.

The target berm soil consisted mostly of silty sands and sandy silts. Soil samples were collected from
each sampling location at depths of 1, 2, and 3 feet bgs to determine the depth of ammunition-related
chemicals that may have penetrated the berm. The samples were composited in the laboratory based on

similar boring depth. No visible contact between a cover and the old berm was identified during the SL.

Projectiles (lead and copper) were not found in the soil borings deeper than the first foot into the target
berm. Antimony (25.6 mg/kg), barium (712 mg/kg), cadmium (21.8 mg/kg), copper (71,700 mg/kg),
lead (16,700 mg/kg), and zinc (7,490 mg/kg) were detected at concentrations greater than the AM/3S5D,
and some of these metals (cadmium, lead, copper, and zinc) may be elevated because of site activities
(Figure 8-3). The AM/35D was used in the Sl as a benchmark for metals, however, the RI data will be
compared to ambient concentrations of metals. In agreement with the results of the visual inspection, the
concentrations of metals in the soil samples were lowest in Area | and greatest in Area 3. Soils in the
berm contained elevated concentrations of various metals, and some of these metals are related to
ammunition fragments. Antimony, cadmium, copper, lead, and zinc were found at elevated
concentrations in samples from Area 3 and the surface sample from Area 2, indicating a possible

correlation between the presence of ammunition fragments and the detection of these metals.



During the SI, the California Waste Extraction Test (WET) was performed on the samples if the detected
concentrations of metal in soil were at least an order of magnitude greater than the soluble threshold limit
concentration (STLC). Two original samples and one duplicate sample from Area 3, as well as one
sample from Area 2, contained copper, lead, or zinc concentrations greater than one order of magnitude
above the STLC criteria. The STLC values are 25 mg/L for copper, 5 mg/L for lead, and 250 mg/L for
zinc. Of these three metals, lead was the only metal in the leachates from the four samples with

concentrations exceeding the STLC.

No samples were collected from beneath the target berm to evaluate whether metals might be leaching to
the groundwater beneath the site. The depth to groundwater at this site is unknown. Soil boring
02NO1W16N (Department of Water Resources water well driller's report number 163194), located about
1.5 miles north and at an elevation of about 640 feet above msl, is the nearest borehole to the firing
range. This borehole was drilled to about 170 feet above msl; however, groundwater was not

encountered. The elevation of ground surface at Site 24A is about 285 feet above msl (Figure 8-1).

The primary migration pathway of potential concern for metals is storm water runoff from the target
berm; this pathway was not addressed in the S1. Storm water runoff from the berm drains into a ditch
along the range's southern boundary and moves off site to the west. At the west end of the range, n;noff
flows through a culvert under the firing range entrance road and then drains down the hillside into the
abandoned Clayton Canal which runs between Sites 17 and 24A. The canal provided irrigation water to
the area prior to the Navy purchasing the land. Water was supplied to Clayton Canal from Contra Costa
Canal via a pump station area Willow Pass Road. The canal leads to Galindo Creek approximately 2
miles southwest of Site 24A at Denkinger Road and Clayton Road. Currently, no water is pumped into

the canal. During the wet season, storm water may flow through the canal.

8.4 REMEDIAL INVESTIGATION FIELD SAMPLING

Soil was sampled at the Pistol Firing Range site to assess the nature and extent of metals present in the
firing range berms and areas of runoff as a result of site activities. The drainage channel was sampled to
assess to what degree metals in the target berm are being transported off site from storm water runoff,
Samples collected at depth beneath the target berm were collected to assess whether metals are migrating

down to the soil/bedrock interface. In addition, selected samples collected at the target berm were
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submitted for SVOCs analysis because of an organic odor that was noticed during surface sample

collection.

Based on site activities, topography, and drainage, sampling was conducted in three areas; (1) the target
berm, which stops the projectiles that are fired at targets, (2) the drainage channel that begins at the firing
berm and drains storm water from the site to the hillside, and (3) the south protective berm that is
oriented parallel to the direction of fire, where soil sample results were collected to assess ambient

metals concentrations at the site.

8.4.1 Site Reconnaissance Activities

Site reconnaissance consisted of a visual inspection of sampling locations, a biological/ecological
clearance, and a utility clearance, the latter conducted by NWS Concord personnel and representatives of
the concerned utilities. The procedures for the biological/ecological clearance are discussed in the FSP
(PRC/Montgomery Watson 1995b). A UXO assessment, consisting of a visual inspection by a UXO
subcontractor, was conducted at the site in order to identify potential explosive hazards during the
investigation. The UXO assessment identified five 40-mm grenades imbedded in the surface at the top
of the target berm; however, the grenades were not located in the area of the berm sampling. The area
where the grenades were found was cordoned off and the target berm was sampled without disturbing the

grenades.

8.4.2 Surface Soil Sampling

Seven surface soil samples were collected at the locations PFRSB026 through PFRSB032 in the site
drainage channel (Figure 8-4). Sample PFRSB029 was located in the channel at the target berm, with
PFRSB028 and PFRSB027 located progressively downstream within the firing area. Samples
PFRSB026 and PFRSB030 through PFRSB032 were located in the channel outside of the firing area,
with sample PFRSB032 located in an incised gully downslope of the graded area of the firing range. The
total length of the drainage channel that was sampled was approximately 500 feet. The drainage channel
surface soil samples were analyzed for metals and pH. Samples PFRSB027 through PFRSB029 were
also analyzed for TOC.
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8.4.3 Geoprobe Borings

Surface and subsurface soil samples were collected from target berm Geoprobe borings PFRSB020 and
PFRSB021 (Figure 8-4). The surface samples were collected at the surface of the target berm at the
height of the firing targets. The highest concentrations of metals from projectiles were likely to be found
in this area. Subsurface samples were collected from borings PFRSB020 and PFRSB021 at three
intervals between the surface and bedrock. Bedrock was encountered in borings PFRSB020 and
PFRSB02] at depths of 6.0 and 7.5 feet, respectively. All target berm samples were analyzed for metals
and pH. Two samples collected at boring PFRSB02 1 were analyzed for SVOCs.

Eight Geoprobe soil samples were collected from ambient borings. As discussed in Appendix A, the
metal concentrations from these samples were used to determine ambient metal concentrations. The
samples were collected at the surface and 10 feet bgs from four borings, PFRSB022 through PFRSB025,

located on the south protective berm. The samples were analyzed for metals and pH.

8.4.4 Summary of Quality Assurance/Quality Control Field Procedures

Field QA/QC sampling conducted during the field effort at the Pistol Firing Range consisted of the
collection of field duplicates, referee duplicates, field blanks, equipment rinsates, and trip blanks in
accordance with the FSP (PRC/Montgomery Watson 1995b). The results of these QA/QC samples are
discussed in the QCSR (Appendix I). Field equipment was decontaminated in accordance with the
procedures outlined in the FSP. Field instruments used during the field effort were calibrated and
maintained in accordance with the QAPJP (PRC/Montgomery Watson 1995¢). Borings and samples
were documented in accordance with the WP and the FSP (PRC and Montgomery Watson 1995a.b).

8.4.5 Deviations from Proposed Investigation Approach

Two subsurface soil samples collected from target berm location PFRSB021 were analyzed for SVOCs
because an organic odor was noticed during sample collection. Two additional ambient borings,
PFRSB024 and PFRSBO025, were added to the two ambient borings specified in the work plan to increase
the size of the data set used to calculate ambient soil concentrations. The collection depth of the ambient

boring samples was increased from 7.0 ft bgs as proposed to 10.0 feet bgs to ensure soil samples were
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collected beneath the root zone, the presence of which can alter the distribution of metals. Samples

collected at depth in the ambient borings were not analyzed for TOC as specified in the FSP.

8.5 CHEMICAL CHARACTERIZATION

This section presents the results of chemical analyses for soil samples collected at the Pistol Firing
Range. Soils sampled during the RI at the Pistol Firing Range were submitted for the laboratory analyses
described in Section 8.4 above and as presented in Table 8-2. The analytical results of sampling are

presented in Appendix J.

8.5.1 Results of Soil Sample Analyses

This section presents the significant results of the soil sampling effort at Site 24A. Samples were
collected from Geoprobe borings and the ground surface at the locations described in Section 8.4. The
results of sampling are compared to the PRGs established for residentiai sotls (EPA 1995; Appendix L).
The soil results are also compared to TTLC values defined in Title 22 of the California Code of
Regulations. TTLC values are used to categorize waste. If concentrations exceed the TTLC values, then
the waste is defined to exhibit the characteristic of toxicity. In this R1, the TTLC values are not used to
characterize waste, but instead are used to compare to soil concentrations to locate any hot spots (areas of
unusuaily high concentrations). The chemicals with concentrations exceeding these criteria are the only
chermicals discussed in the following sections, and these chemicals are carried into the HHRA. Organic
and inorganic constituents detected in Site 24A soils at concentrations exceeding PRG values and arsenic

detections exceeding site ambient levels are shown on Figure 8-5.

3.5.1.1 Organic Compounds in Soils

Soil samples collected at boring PFRSBO21 (0.5 to 1.5 feet and 7.2 to 7.5 feet) were submitted to the
laboratory for SVOC analysis because of an organic odor that was noticed during surface sample
collection. Nineteen SVOCs were detected in the near-surface sample, at concentrations up to 160
mg/kg (phenanthrene) (Table 8-3). None of the SVOCs were detected at concentrations exceeding their
TTLC values. Eight of the SVOCs, anthracene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-
cd)pyrene, were detected at concentrations exceeding PRG values. The same 19 SVOCs were detected

in the sample collected at depth; however, the concentrations for all but one SVOC (phenol) were at least
8-7



one order of magnitude less than those for the surface sample. The concentrations of five of the SVOCs
in the sample collected at depth, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and dibenzo(a,h)anthracene, remained greater than the PRG values (Table 83 It
has been observed that creosote-preserved timbers are used at the site for low retaining walls for the

berms and for target supports, and are likely the source of the SVOCs.

8.5.1.2 Inorganic Compounds in Soils

Twenty-three soil samples collected at the Pistol Firing Range during the RI were submitted for CLP
metals analysis. The ambient metal concentrations for Site 24A werc calculated from metal

concentrations detected in ambient soil samples (Appendix A).

Metals detected in soils collected at the site at concentrations exceeding PRG values were arsenic,
antimony, beryllium, and lead (Table 8-4). Lead was detected in four soil samples at concentrations
exceeding the TTLC value of 1,000 mg/kg. Arsenic was detected in the majority of the samples
collected at the Pistol Firing Range at concentrations exceeding the PRG value; however, site ambient
concentrations of arsenic greatly exceed the PRG value (7.3 mg/kg compared to 0.38 mg/ kg), indicating
that elevated arsenic concentrations are probably indigenous to the site. Site ambient concentrations of
beryllium also exceed the PRG value (0.56 mg/kg compared to 0.14 mg/kg), with only one sample
(PFRSB021, 4.5 t0 5.5 feet bgs) exceeding the site ambient value. For antimony and lead, detections
greater than the PRG are also greater than ambient values. The distributions of antimony, arsenic,

beryllium, and lead in site soil samples are discussed below.

Antimony

Antimony was detected at a concentration of 33.9 mg/kg in target berm sample PFRSB021 (0.5 to 1.5
feet bgs), which exceeds the PRG value of 31 mg/kg. Antimony was also detected at concentrations
exceeding the site ambient value of 1.2 mg/kg in surface samples collected from target berm points
PFRSB020 and PFRSB021, at a depth of 4.5 to 5.5 feet bgs in PFRSB021, and the four most upgradient
drainage channel locations, PFRSB026 through PFRSB029. Antimony was not detected in the two most
downgradient channel samples, PFRSB031 and PFRSB032. The diminishing concentrations with
distance from the target berm indicate that the antimony concentrations present are likely to be the result

of site activities. Antimony is used as an alloy for bullets (Merck & Co., Inc. 1983).
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Arsenic

Arsenic was detected at concentrations exceeding the site ambient value of 7.3 mg/kg in samples
collected from the target berm (PFRSB021, 0.0 to 0.5 feet bgs and 0.5 to 1.5 feet bgs) and the drainage

channel surface sample closest to the target berm (PFRSB029).

Beryllium

Beryllium was detected at concentrations exceeding the ambient value of 0.56 mg/kg in one sample
collected from the target berm, PFRSB021 (0.67 mg/kg at 4.5 to 5.5 feet bgs). With the exception of one
ambient sample PFRSB023 (10.0 to 10.5 feet bgs), all other samples with detected beryllium were

collected from the target berm.

Lead

Fragments of lead projectiles were found in the target berm while collecting the surface and near-surface
samples. Lead concentrations exceeding the PRG value of 130 mg/kg were detected in the surface and
near-surface samples collected from the target berm at concentrations up to 6,030 m g/kg (PFRSBO021, 0.5
to 1.5 feet bgs). Lead concentrations exceeding the TTLC value of 1,000 mg/kg were detected in three
surface samples and one near-surface sample collected from the target berm at concentrations ranging
from 1,230 to 6,030 mg/kg. Lead concentrations diminish with depth beneath the surface or near-surface
of the target berm. The three most upstream drainage channel surface samples, PFRSB027 through
PFRSB029, also contained lead at concentrations exceeding PRGs, with concentrations up to 1,230
mg/kg (PFRSB029). Lead concentrations in the channel diminish with distance from the target berm,
with the most downgradient sample (PFRSB032) containing lead at a concentration of 11.0 mg/kg, below
the site ambient value of 18 mg/kg. The surface samples collected at drainage ditch locations
PFRSB026, PFRSB030, and PFRSR031 contained lead at concentrations exceeding the site ambient
value but below the PRG value.
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8.5.2 Summary of Chemical Characterization

As stated in Section 8.4, the site was divided into three study areas to assess the spatial extent of
chemicals at the site. This section summarizes the organic and inorganic chemicals detected within the
two study areas associated with site activities and drainage. The third area contained the locations of the
ambient soil samples, and those results were used to calculate ambient metal concentrations, Analytical
results relating to the site as a whole are discussed prior to the summary of the analytical results from the

study areas.

Concentrations of metals at the site were generally highest in the soil samples collected from the target
berm and the upgradient end of the site drainage channel. Antimony and lead were detected at
concentrations exceeding PRGs, and are likely present as a result of past and present site activities, as
evidenced by their distribution at the site and use in ballistics. Arsenic and beryllium are likely

indigenous to the site at concentrations exceeding PRGs.

Target Berm

Several SVOC compounds were detected in the surface berm samples at concentrations exceeding PRGs.
The SVOC concentrations diminished strongly with depth below surface; however, several SVQOCs in the
berm sample collected at depth exceeded PRG values. The presence of SVOCs in target berm soils is

likely the result of the use of creosote-treated timbers in the sampling area.

Concentrations of metals in target berm samples collected at the soil/bedrock interface were substantially
lower than those collected near the surface, with only barium and beryllium exceeding ambient values in

PFRSB021 (7.2 to 7.5 feet bgs).
Site Drainage Channel

Metals concentrations in the drainage channel generally diminish significantly with distance from the
target berm. The soils in the two most downgradient sampling locations in the drainage channel do not
appear to be affected by sediment carried from the range area; rather, because these samples were

collected from an incised area of the channel that appears to be controlled by erosion rather than
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deposition, these sample concentrations reflect indigenous soils conditions rather than anthropogenic

conditions.

3.6 REVISED CONCEPTUAL SITE MODEL

The conceptual site model was developed after the SI and is presented in the WP (PRC/Montgomery
Watson 1995a). This conceptual site model has been updated to include the RI data. The model lists
potential sources and COPCs identified in Section 8.5, and highlights the most likely migration routes
(Figure 8-6). The model is used in conjunction with the results from the human health and ecological
risk assessments and the fate and transport properties of the COPCs to assess site conditions and the need
for remediation. The Pistol Firing Range is located in a cut-out area of a west-facing hillside; the area
behind the target is a steep slope cut into the hillside. Although it was reported that artificial fill was
placed over an old berm where the slugs strike, the contact between the fill and old berm was not
observed during the SI or RI. Because the range is still being used, with no plans for closure, the issue of
concern was whether metals in soil are eroding from the hillside and being carried in a visible drainage
course off site to the west. The SI and RI data indicate the metals that are not leaching from site soils.
The principal chemical migration pathway is surface soil erosion, since metals are being transported off
site via the drainage ditch. Metals are not found at depth, so leaching of metals does not appear to be
occurring. Polynuclear aromatic hydrocarbons (PAH) were detected on site and are believed to bea
localized occurrence resulting from soil contact with creosote-preserved timbers used to build retaining

walls on site.
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